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PREFACE. 



The subject upon which I have undertaken to 
write, stands pre-eminent, in a commercial point 
of view, in respect to the national resources of Great 
Britain ; and it is chiefly to the developement of this 
portion of those resources, that I have devoted the 
following pages. At the same time, it may not be 
irrelevant that I enter upon the important subjects 
of the nature of coal, its geological position, and 
its chemical composition. 

According to Werner, one of the most celebrated 
of the continental geologists of the day, our globe 
consists of successive deposits amidst an ocean of 
water. We have, first, primitive rocks, in a state 
of crystallization, and as the basis in which silica 
predominates, (i. e. granite,) upon which all other 
formations rest. Next to granite we have gneiss, 
or slaty granite — then slates with a diminished 
proportion of crystalline. Serpentines, porphyries, 
and trap succeed, all of which are still less crystal- 
lized. In the course of the changes which have 
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taken place, we find that primary deposits have been 
destroyed, and new rocks have been formed by the 
debris of the above-mentioned primary formations. 
In these convulsions, and at this era, living na- 
ture took date; and also Coal, a mineral formed 
from vegetables. Lime, which had already been 
associated with primitive rocks, became more abun- 
dant ; and to this era also belong salt rocks, and 
other coeval formations. 

The Wernerian principle has been simplified by 
Messrs. Coney beare and Philips, agreeable to the 
following tabular form : — 



1. Formations— Sand and Clay 
above the Chalk - 


Modem 
Names. 


Wernerian 
Names. 


Former 
Names. 


Superior 
Order. 


Newest 
Floetz Class. 


Tertiary. 


2. Chalk— Sands and Clay be- 
neath the Chalk ; Calca- 
reous Freestones (Oolites), 
and Argillaceous Beds, 
New Red Sandstone, Con- 
glomorate, and Magnesian 
Limestone - - - 


Supermedial 
Order. 


Floe tz Class. 


Secondary 

Class. 


3. Carboniferous Rocks. 
Coal Measures. 
Carboniferous Limestone. 
Old Red Sandstone. 


Medial Order. 


Sometimes re- 
ferred to the 
preceding, 
sometimes to 
the succeed- 
ing. 




4. Roofing Slates, <&c., <fec. 


Sub-medial 
Order. 


Transition 

Class. 


Intermediate 

ClaHS. 


5. Mica Slate. 
Gneiss. 

Granite, <fec. 


Inferior Order. 


Primitive 
Class. 


Primitive 
Class. 
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The rents in the strata formed during these con- 
vulsions, became filled with rocks of various kinds, 
such as granite, trap, &c., forming veins or dykes. 

The metals, too, have their ages and their epochs, 
of which tin is the eldest ; and silver and copper, 
the latest of formation. Gold and iron have been 
formed in almost every gradation of this stupend- 
ous process, and the nature of each specimen iden- 
tifies the period of its formation. 

The whole of the rocks are composed of silici- 
ous, argillaceous, and calcareous substances, but of 
different proportions ; the lowest in the formation 
being most compact and crystalline, and the high- 
est more loose and earthy. 

Coal belonging, then, to the third series above 
described, and now universally admitted to be of 
vegetable origin, may be comprised under the fol- 
lowing distinctions : — 

1. — Lignites, a species of mineral charcoal or in- 
termediate gradation, from wood to coal. 

2. — Ordinary bituminous coal, of numerous va- 
rieties. 

3. — Anthracite, found generally in connection 
with the lowest portion of the third series, and 
sometimes in the primary rocks themselves. 

Coal, then, appears to have been formed of large 
vegetable masses, of considerable extent, in strata 
varying from a few inches to many feet in depth ; 
the said strata alternating with rocks wonderfully 
uniform, and which consist, in most cases, of the 
following: — Sandstone, slate clay or shale, fire 
clay, iron stone, limestone, &c. ; but we find the 

b2 



VI PREFACE. 

rocks participating of both the clay and sandstone 
texture, greatly predominant. 

The coal beds are indiscriminately accompanied 
by rocks either of sandstone or shale, which often 
rest upon fire clay. It is in the shale accompany- 
ing the coal, that the fossil impressions are so 
numerous, for they are seldom found in the sand- 
stones, or in the shales considerably distant from 
the coal beds. 

It is worthy of remark, that the carbonaceous 
substances near to the surface, are more rough and 
coarse in their composition, than those lower down 
in the series, and that there is so continual an 
interchange in the composition of the strata, that 
with the exception of some of the thick beds of 
sandstone, they do not correspond in shafts situated 
at short distances from each other. 

It may be here mentioned, that the slate clay is 
known in different localities by the respective 
names of black or blue metal, slate, clunch, cleft, 
bind, &c. ; and the sandstones, by the names of post, 
plate, penant, &c. They are usually gritty, micaci- 
ous, and tender, affording freestones for building ; 
whetstones, grindstones, and flagstones, for pave- 
ments, and even for the roofing of houses. 

The organic remains of the coal formation con- 
sist of many shells of fresh water origin. The 
fossils, with land plantjs, occur in great abundance 
and variety, belonging to extinct species, but bear- 
ing considerable analogy to thqse, now growing 
only in tropical climates. These plants are mostly 
succulent, and of enormous growth. 
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Reasoning from the general character of the coal 
formation, we may conceive the luxuriant vegeta- 
tion of that remote period to have been swept 
away by successive torrents into lakes and estuaries, 
and buried in succession beneath deposits of mud 
and sand, now consolidated into shale and sand- 
stone ; whilst the vegetable matter has been con- 
verted, by pressure and other circumstances, into 
coal, which forms so important an ingredient in 
our national wealth. 

Having, as above, shortly endeavoured to de- 
velope the theory of the carboniferous strata, in 
doing which, I beg to acknowledge my obligations 
to the Author of the interesting history of Fossil 
Fuel, I now proceed to the subject more imme- 
diately the object of the treatise. 

The coal mines of Great Britain undoubtedly 
contribute more than any other description of pro- 
perty to the wealth and aggrandisement of the 
country — ^for whether we view them in regard 
to the employment of capital and labour — ^the 
advancement of general commerce — ^the improve- 
ment of land — the appropriation of the wonderful 
power of the steam engine — the support of our 
navy — or the development of the arts and sciences 
— they form the basis, and stand pre-eminent as 
the cause of our national wealth and superiority. 
It is becoming daily a matter of greater surprise, 
that whilst France, Belgium, and Prussia so wisely 
husband and foster this description of property and 
the lives of persons engaged therein, the British 
Government have scarcely, as yet, ever turned their 



Vm PREFACE. 

attention towards it in a legislative capacity, other- 
wise than to burthen it with taxation. 

The subject, therefore, to which I have presumed 
to devote the following pages, is, I am well assured, 
in itself of sufficient importance to enlist the pen 
of a more able advocate ; and I must, therefore, 
earnestly entreat the indulgence of the reader, 
whilst I candidly acknowledge my inability to do 
sufficient jurtice to a subject of such vital impor- 
tance. 

My first duty is, to explain the object I have in 
view, and to guard against the expectancy of an ele- 
mentary detail of all the processes required in the 
winning, and working of collieries. Indeed, such 
was my first intention ; but I was deterred by the 
reflection, that, as the work mainly applied to this 
part of the country, in which so many persons are 
already well informed with respect to the practical 
department, and which has been so often detailed 
in the Transactions of the Natural History and 
other learned societies, to compile a book of this 
nature, would not be interesting to the general 
reader. 

I have, therefore, determined that this treatise 
shall consist of statistics, not only of this, but also 
of other coal districts in the United Kingdom, which 
I have, from time to time, personally examined, 
and with which I have been more or less connected, 
during a professional practice of upwards of thirty 
years. I have also availed myself of the informa- 
tion elicited during the various parliamentary ex- 
aminations into the state and bearing of the trade. 
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The cause and effect of explosions and other acci- 
dents, have likewise demanded considerable atten- 
tion, with a view of enabling a judgment to be 
formed as to how far parliamentary legislation 
may be instrumental to the saving of life, whilst 
it may tend to the economizing of those invaluable 
mines which constitute the basis of our national 
commerce ; and, lastly, I have ventured to review 
the present state of the trade, with the causes of 
its present depression, and its future prospects. 

Having also visited the Belgian coal field during 
the course of last year, I am enabled to communi- 
cate some interesting facts relative to it. 

In the execution of this arduous task, I must 
again solicit indulgence ; and although I may fail 
to afford full satisfaction, yet I hope I may be 
enabled to lighten the labour and to facilitate the 
exertions of future writers, who may handle the 
subject with more success. It will, at any rate, 
afford to me one gratification, viz., that my obser- 
vations, in the cause of humanity, may perhaps 
strengthen the hands of those philanthropic persons 
who are now exerting themselves to better the 
condition of the miner, whilst they economise the 
property upon which so much of the future well- 
being of society depends. 



ERRATUM. 

Page 54, line 12, for *^ inventor of the present principle of !oc( motion," read "inve^itor of 
locomotion on the present principle." 



VIEW OF THE COAL TRADE. 



A FEW months ago, I published a brief historical review of tlie 
colliery engineering of this district, in the Gateshead Observer 
and the Mining Journal of London, and which review em- 
braced a series of many years, viz., from 1700 to the present 
time. In consequence of the solicitations of a great number 
of persons interested in the trade, I have been induced to 
enter upon this important subject in a more extended form, 
both as regards this and the practice of other districts, bring- 
ing into notice some of the proceedings of parliament, and 
other important matters inherently involved in the history of 
the trade. 



SECTION I. 

GEOLOGICAL DESCRIPTION AND EXTENT OF THE NORTHERN COAL 
FIELD, FOSSIL IMPRESSIONS, PROBABLE DURATION, ETC. 

The geological formation of our district has been so often the 
subject of description, and so ably treated, by the learned pro- 
fessors of the day, that I will very cursorily glance at it. 
Suffice it to observe, that its form, like that of almost every 
other coal field, is basonic ; the centre being taken to be the 
deep colliery of Monkwearmouth, from which point the coal 
strata may be said to have in every direction a general rise. 
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To the eastward, its formation and extent are, of course, 
veiled in the obscurity of the ocean ; but its landward outcrop 
may be described as follows, beginning at the river Ooquet, 
and terminating in the neighbourhood of the following towns 
and villages in the county of Northumberland, viz.. Adding- 
ton, Morpeth, Prestwick, Oallerton, Heddon, Ovingham, 
Mickley, and Newlands; and in the county of Durham at 
Heleyfield, Broomshields, Wolsingham Common, Bedbum, 
Woodlands, and Barnard Oastle. 

The south-eastern part of this district is overlaid by the 
magnesian limestone, the western verge of which is visible at 
Whitley, South Shields, Boldon, Pensher, Newbottle, Pitting- 
ton, Aycliffe, Summerhouse, and so across the Tees into York- 
shire ; and it is now becoming matter of great speculation 
how far beyond the present collieries to the eastward, the said 
coal field remains good. Deep winnings have already been 
made through the body of the said limestone at Monkwear- 
mouth, Dawdon, Oastle Eden, South Wingate, Trimdon, 
Hartbushes, and Bishop Middleham, all of which collieries 
have considerable fields of good coal to the westward ; but to 
the eastward, the tract of country may be pronounced doubir 
ful and inauspicious. In short, the southern limit of the 
icoriabh coal field may be defined according to the following 
undulating line, viz., a little to the south of Oastle Eden col- 
liery, South Wingate, between Trimdon and Fishbum, thence 
to Bishop Middleham, Chilton, between Leasingthorne and 
Windleston, Eldon, Shildon, Brusselton, Evenwood, Kever- 
ston, Langley Dale, and Woodland Common, beyond which 
the red sandstone appears. From Castle Eden the strata 
commence to rise south and east ; and as the coal measures 
thin, and the limestone thickens, so will every seam in succes- 
sion be terminated at proportional distances under the Ger- 
man Ocean, which is calculated to take place at from one to 
ten miles. The Five-quarter seam has already disappeared ; 
and at South Wingate considerable mystery prevails as to the 
others. 

During the investigation before parliament in 1830, Pro- 
fessors Sedgwick, Coneybeare, and Buckland expressed consi- 
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derable doubt of the existence of any great body of good coal 
underneath the extensive district of magnesian limestone lying 
to the eastward of Hetton, &c. ; but the recent explorations 
of South Hetton, Haswell, Dawdon, Castle Eden, and Trim- 
don, have since greatly defined the limits, and we are conse- 
quently assured that this district does contain large fields of 
prime coal. 

A striking fact belonging to this, as well as to many other 
coal formations, is the innumerable fossil impressions that are 
found embedded in the shales and sandstones contiguous to 
the coal seams, and which are generally the impressions of 
plants now known to exist only in tropical climates. This cir- 
cumstance has led to a great many curious theories amongst 
gecJogists, of which the most prominent is, that the polarity of 
the earth must have been changed. Another curious pheno- 
menon consists of those huge erratic whinstones, found in such 
abundance along the flat country to the eastward of Hough- 
ton, Ferryhill, &c., and supposed to belong to mountains in 
Cumberland and Westmoreland. By what strange event they 
could have thus been removed so far from their original lo- 
cality, does, indeed, involve a mysterious theory. 

To the westward, the public railways have been pushed for- 
wards towards Crook, Brancepeth, Medomsley, and other in- 
ternal districts, formerly thought so remote as to preclude any 
chance of their produce being conveyed to the sea, but which 
are now laid open to their very extremities. In the extreme 
north, the establishment of the harbour of Amble and Wark- 
worth is laying the foundation for exporting the produce of 
large coal fields, hitherto almost untouched ; and the district 
between that part of the coast and the Wansbeck may be said 
to be the only division which has not an outlet to the sea, all 
the rest being in progress of exploration. 

With respect to the vast number of collieries now in opera- 
tion, it may be matter of surprise, that, notwithstanding the 
generally inadequate return for the large capitals therein in- 
vested, not only are there scarcely any collieries given up, but, 
on the contrary, those which have been suspended are, for the 
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moBt part, undergoing revival. The reaacHi of this is, that the 
present possessors have entered by means of greatly reduced 
oapitak, and on more favourable terms than their predecessors 
enjoyed. In the mean time, however, self-defence dictates to 
all parties the necessity of a most striogent regulation of quan- 
tities, viz., that the vend should be distributed through the 
several collieries upon such principles as to enable them all (as 
far as practicable) to make profit ; but, under the numerous 
claimants for quantity, the amount allotted to each is found to 
be nearly fatal to the desired object. 

The probable durtxHon of this coal field was much canvassed 
by the parliamentary committees of 1829 and 1830. Mr. 
Hugh Taylor assigned to it a duration of 1727 years, at the 
then rate of consumption ; and Dr. Buckland asserted that it 
would only last 400 years ; though, at the same time, he ad- 
mitted that his estimate was '^ vague and conjectural.'^ The 
professor's opinion rested chiefly upon the assumption, that 
the coal field from South Shields to Oastle Eden, lying beneath 
the magnesian limestone, was deficient of good coal ; but it is 
worthy of remark, that since the doctor gave his evidence, 
coal of the first quality has been worked at the depth of 200 
fathoms, beneath the said limestone. 

Mr. Buddie estimated the average thickness of coal for the 
county of Durham ate 25 feet 8 inches, and for Northumber 
land at 21 feet, which, taken together upon the comparative 
extent of each coal field, gave an average of 24 feet. Making 
allowance for all drawbacks, Mr. Taylor reduces this estimate 
to 8 feet as available mine ; and yet this gives a duration of 
1727 years; whereas, according to Professor Buckland'*s 
views, it would only require an available mine of (yns foot ten 
inches to endure the term of 400 years. Professor Thompson 
estimated the duration at 1000 years. 

The extent taken by Mr. Taylor was from the mouth of the 
Coquet in Northumberland, to Oastle Eden in the county of 
Durham, a distance of 48 miles ; and the following are the 
respective depths at which the coal has been sunk to along the 
coasts viz. : — 



NORTHUMBERLAND. DURHAM. 

Coquet 80 fathoms. South Shields.... 200 fathoms. 

Oowpen 1 00 ,, Monkwearmouth263 „ 

Hartley 50 „ Murton winning 220 ,, 

Whitley 60 „ Castle Eden 150 „ 

Moreover, those gentlemen, Professors Sedgwick and Buck* 
land, earnestly argued against the policy of encouraging ex- 
portation ; and also insisted on the necessity of government 
exercising an influence over the skreening, with a view of pre* 
venting the prevailing waste. 

In the making of these estimates, a cubic yard of coal is 
taken to contain 7^ bolls, coal measure. 

A great numbor of seams prevail in this extensive district, 
differing in section according to circumstances ; but the follow- 
ing may be taken to be the standard working beds in each 
department : — 

RIVER WEAR. 

Fh thorns Thickness, 

between. ft. in. 

Five-quarter - - — - 3 6 

Main Coal - - Hi - 6 

Maudlin - - - lU - 5 9 

Low Main - - 10^ - 2 6 

HuttonSeam - - 14 - 3 9 

Beaumont Seam • 22^ - 2 6 



RIVER TYNE, WEST OF 




RIVER TTNB, 


EAST OF 




NEWCASTLE. 






NEWCASTLE. 






fath. 


ft. 


in. 






fath. 


ft. 


in. 


High Main - — 


- 6 


6 


Monkton - 


- 


— - 


2 


10 


Oi-ow Coal - lOi 


- 2 


3 


High Main 


- 


112 - 


6 





Five-quarter - 3^ 


- 3 


8 


Metal Coal 


- 


7 - 


3 





Townley Main 22 


- 3 


10 


Yard Coal 


- 


17 - 


3 





Stone Goal - 15 


- 2 


9 


Bensham 


- 


12 - 


5 


9 


Under 5-4 Coal 3i 


- 3 


4 


Six-quarter 


- 


15 - 


2 


6 


Three-quarter 4 


- 2 


6 


Five-quarter 


- 


4 - 


2 


8 


Brockwell - 9 


- 3 


2 


Low Main - 


■M 


6 - 


5 


6 








Beaumont - 


. 


28 - 


2 


10 



The varieties of section in the Tanfield, Auckland, and 
Branoepeth districts, are too numerous to be particularized ; 
but it may be worthy of observation, that, until lately, the 
southern outcrop of the Auckland coal field was taken to be 
situate at Baby Park ; whereas recent investigations clearly 
exhibit it as continuing to the precincts of Barnard Oastle, 
where the great and decided interference of the mountain 
limestone district takes place ; and so prominent are the small 
seams of coal, that borings and driftings are now being carried 
on in the Duke of Gleveland^s property, in hopes of finding 
workable beds. 

Much might be said with respect to the qualities and cha- 
racteristics of the various seams throughout this extensive dis- 
trict ; but they may be summed up in general terms as follows : 

The Main coals of the Tyne, Wear, and Tees, as also the 
Five- quarter and Hutton seams of the Wear, are, generally 
speaking, of prime, hard, caking quality, and most highly 
esteemed for domestic purposes. 

The districts west of Newcastle, Ghester-le-Street, and Dur* 
ham, are, for the most part, soft coal, of pure quality, and 
very good for coking, gas, &c. 

The coal to the northward of Newcastle, and the Low Main 
of the river Wear, are remarkably adapted for steam pur- 
poses. 

Mr. Bichardson^s Tables an the Composition of Coal (^lOOO^A 
Paris omitted), read be/ore the Newcastle Natural History 
/Society, 1838. 











Azote and 




species. 


Locality 


Carbon. 


Hydrogen. 


Oxygen. 


A abed. 


Splint - 


Wylam • 


- 74.82 


6.18 


6.08 


13.91 


Do. 


Glasgow 


- 82.92 


5.49 


10.48 


1.28 


Oannel - 


Lancashire 


- 83.75 


5.66 


8.04 


2-55 


Do. 


Fdinburgh 


. 67.60 


5.40 


12.43 


14.67 


Cherry - 


Newcastle 


- 84.85 


5.04 


8.43 


1.67 


Do. 


Glasgow 


. 8120 


5.45 


11.92 


1.42 


Caking - 


Newcastle 


- 87.96 


5.24 


5.42 


1.39 


Do. 


Durham 


. 83.27 


5,17 


9.04 


2.62 



Quantity of oxygen Relattve qnantitr Relative qnan- 

necessary for the of heat produced tity of heat given 

combustion of 100 by the game out by the same 

parts of coal, minus weight of coal* volume of coal. 

Species. Locality, oxygen in the cool. £diub. 100. £dinb. 100. 

Gannel Lancashire - 256.4 117.83 117.91 

Do. Edinburgh - 217.6 100 100 

Oheny Newcastle - 253.9 116.68 112.07 

Do. Glasgow . 244 112.12 107.78 

Caking Newcastle - 266.7 122.56 119.03 

Do. Durham - 250.2 114.98 11J.81 

SpUnt Wylam - 240.1 110.34 108.99 

Do. Glasgow - 250.6 116.12 114.15* 

It is a curious fact, that the Northumberland and Durham 
coal field does not contain many descriptions of coal abound* 
ing in other parts of the kingdom, viz., the Blind Goal of 
Ireland and South Wales, the Splint Coal and Parrot Coal 
of Scotland, and the Gannel Coal of Lancashire. 

The boundaries of the Newcastle coal field, already de- 
scribed, must not be confounded with the carboniferous lime- 
stone formation constituting the coal field of Berwick upon 
Tweed, and also the district to the westward of Corbridge, 
which consists of the succession of strata gradually crop- 
ping out on its western and northern rise, towards the 
mountain limestone of the lead mine district. Mr. Westgarth 
Forster published an account of this succession of strata, 
which is corroborated by the experience of practical viewers, 
and of which the following abstract may convey sufficient in- 
telligence to the general reader. The section is given as ver- 
tical, and the depth reckoned to the bottom of the above 
strata. 

* The Lehigh anthricite in America contains—' 

Carbon . . • . . • 90.1 

Water .. .. .. 6.rt 

Silex .. .. .. 1.2 

Alumine .. .. •. 1.1 

Oxyde of iron and manganese . . .2 

Loss • • * • > • <B 

100 
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Fathoroi. 

High Main, or Wallsend seam ... 70 

Harvey's seam, or Beaumont - - - 177 

Brockwell, or lowest worked seam of Tyne - 183 

Millstone grit - - - - 200 

Limestone^ blue, 3 fathoms thick (lead bearing) - 257 
Goal, supposed to be that wrought at A comb, Fourstones, 

Haltwhistle, and Blenkinsop - - 258 

Hade - - - - . 260 
Plate, and succession of hazles and plates down to the 

depth of - - - - - 293 

Iron-stone and coal - . . . 294 

Firestone sill - - - - - 296 

Plate ----- 316 

Little limestone -■ - - - 316 

Plate ----- 319 

Goal, sulphureous - - - . 320 

Coal sill (high) - - - - 322 

Plate ----- 323 

Goal, sulphureous . - . . 324 

Low coal sill - - - - - 325 

Plate ----- 329 

Great limestone, 11 fathoms (lead bearing) - 340 

5-yard limestone - - - - 377 

Tyne bottom limestone - - - 420 

Great whin sill, 14 fathoms - - - 437 

Great red freestone, 40 fathoms - - 682 

The above is the theory of the stratification underneath the 
Newcastle coal field, as verified by the cropping out of the 
successive strata, and traceable especially by means of the 
limestones, plates, and whin siUs, through a very great circuit 
of country; the Berwick coal field being understood to be 
similarly situated, and connected with this lower series of car- 
boniferous rocks, which, at the coUieries of Acomb, Four- 
stones, Haydon Bridge, and Haltwhistle, to the westward, are 
characterised as follows : — 



At Acomb colliery, 
At 24 fathoms, alternations of clay, shale, and sandstone. 
4 do. further, little limestone, 
li do. do., plate or shale. 
1 do. do., coal, Acomb seam, containing good coal 3 feet, 

band 9 in., coarse coal 1 ft. 8 in., total 5 ft. 5 in. 
1 do. do., plate and grey beds. 
15 do. do., hazle and grey beds. 
15 do. do., plate. 
10 do. do., great limestone, 11 fathoms thick. 
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The Berwick coal field, therefore, deserves to be mentioned 
before quitting this part of the subject. It is situated, as be- 
fore stated, in the lower beds of the mountain limestone, which 
rests upon, and is interstratified with thick beds of ferruginous 
sandstone, underneath which again is a very regular and tole- 
rable seam of coal, 4 fe^t thick, which was recently worked at 
Lamberton, 4 miles north of Berwick. Scremerston is the 
deepest explored part of the district, which, according to Mr. 
Winch''s Geology, contains the following seams of coal, viz : — 

ft in. 

The Muckle Howgate seam is the first workable bed on 

the Scremerston estate - - - 2 6 

60 fathoms further, Galdside seam - - 3 

36 do. do., Main coal - - - - 4 3 

3 do. do., Stone coal - - - - 3 7 

14 do. do, including alternations of shale, sandstone, and 

limestone, to Cancer coal (with bands) - 5 

15 do. do., Three-quarter coal - - - 2 8 

4 do. do., Oowper Eye seam - - - 2 6 
14 do. do., Western coal seam - - - 
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From the gradual rise of the strata westward, the first four 
seams at Scremerston do not reach to Thornton, Shoreswood, 

c 
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Felkington, Etal, Gathrick, and Greenowalls (which collieries 
work the four lower beds) ; but there is considerable dis- 
crepancy in the classification. 

From Berwick-upon-Tweed, along the sea coast to Lamber- 
ton, the stratification is, for the most part, singularly flat and 
regular, and constitutes so remarkable a section, that I may 
be excused for inserting it here. 

Red freestone - - . 

Black shale - 

Blue limestone ... 
Coal .... 
Marl .... 

Bred freestone - . . 
Marly fire clay 

Freestone . _ . 

Fire clay . . . 

Coal - . . . 

Fire clay . - - 

Bed freestone ... 

Grey shale ... 

Red freestone . - . 

Fire clay . . - - 

Good coal - - - 

Total 

At a short distance to the northward, an upcast trouble 
throws out. the freestones ; and soon after, the clay slates 
intervene. 

In addition to the above general outline, reference will be 
made in a future section to certain peculiarities belonging to 
this and to other coal fields. 

In concluding these prefatory observations, I beg to mention 
and recommend to the attention of the public a Geological 
Map of the British Isles, just published, by my friend, Mr. 
Knipe, and which contains the most recent discoveries of the 
ablest geologists of the day. 
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SECTION II. 

CHRONOLOGICAL HISTORY OF THE RISE AND PROGRESS OF THE COAL 
TRADE FROM THE YEAR 1200, INTRODUCTION OF VARIOUS 
IMPROVEMENTS, QUANTITY OF COALS EXPORTED, ETC. 

Before proceeding further into the general subject of this 
essay, it may be interesting to give a statistical account of the 
progress of the trade, from the earliest period of its record ; 
particularly as many of the historical data are necessarily in- 
terwoven with it, especially in respect to the introduction of 
improvements, the prices of coals, labour, &c. 

1239. King Henry the Third granted to the good men of 
Newcastle licence to dig coals outside the walls thereof, and 
from thence to draw and convert them to their own profit, 
in aid of the fee-farm rent of £100 per annum. 

1246. The coal, having become an article of export, obtained 
the name of sea coal. 

1272. Henry III. granted a charter to the town of New- 
castle. 

1 280. The revenue of the town had increased so much from 
the sale of coal, that it was worth £200 per annum. 

1306. So great was the use of coals in London, that parlia- 
ment complained to the king of their infecting the air with 
noxious vapours ; in consequence of which, proclamation was 
made against their further use, " that not only in the city of 
London, but all havens, towns, and many places within the 
land, the inhabitants in general are constrained to make their 
fires of sea coal, or pit coal, even the chambers of honourable 
personages, and of necessity have devised the making of iron, 
glass, bricks, &c., with the said sea coal.^^ Notwithstanding 
this, 10s. worth were used at the coronation of Edward III. 

1325. A vessel is mentioned as having brought com from 
France, and returned laden with coals. 

1330. The priory of Tynemouth let Elswick colliery for £5 
per annum, as also some others in the neighbourhood of Gal- 
lowgate. 

c 2 
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1333. The coal mines of Oollierly, in the parish of Lan- 
Chester, were wrought considerably. 

1343. A coal mine is mentioned in the ordination of the 
vicarage of Merrington, county of Durham. 

1354. There is a notice of the sinking of pits at Ferryhill, 
county of Durham. 

1357. Edward III. made varioui^ orders regarding the mea- 
suring of coal, and regulations for conveying coals from Gates- 
head across the Tyne in boats, on condition that the usual 
customs of the port were paid ; but coals were not allowed to 
be exported to any place out of the kingdom, except Calais. 

1 378. Keelers mentioned, and the vessels were called lighters^ 

1379. A duty of 6d. per ton every quarter of a year was 
imposed upon ships coming from Newcastle with coals. 

1404. In the 5th statute Henry IV., hostmen are esta- 
blished, to provide for and entertain '^ merchants and aliens.^ 

1421. Keels regulated to carry 20 chaldrons of 6 bolls each, 
at 2d. per chaldron king''s duty, imposed on all coals sold to 
persons not franchised in the port of Newcastle. 

1529. Cardinal Wolsey, bishop of Durham, was in the re- 
ceipt of one chaldron of coals daily out of each coal mine 
within the domains of Gateshead and Whickham. 

1530. Elswick colliery let for 25 years, at the rate of £20 
per annum, on condition that not more than 20 chaldrons, of 
6 bolls each, should be drawn in a day. 

1536. Coals sold at Newcastle for 2s. 6d. per chaldron, of 6 
bolls each ; and at London for 4s. per chaldron. 

1538. Two pits were let at Elswick for 8 years, at the sum 
of £50 per annum ; and in this lease sufficient " way leve and 
staith leve"'*' were provided for. 

1539. Gateshead coal mines let. 

1554. Queen Mary granted a lease of all the mines within 
the bounds of Elswick, at the annual rent of £68. 

1577. Harrison'^s description of England contains notices 
concerning the coal trade. " Of coal mines we have such 
plenty in the north and western parts of our island as may 
suffice for all the realme of England ; and so must they doe 
hereafter indeed, if wood be not better cherished than it is at 
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this present. I dare affirm that if woods do go so fast to de- 
cay in the next hundred years as they have done and are like 
to do in (his, it is to be feared that broom, turf, brakes, whins, 
ling, hassock, rush, &;c., and sea cole will be good merchandise 
even in the city of London^ whereunto some of them have al- 
ready gotten ready passage, and taken up their innes in the 
greatest merchaunts** parlors.*" 

1582. Queen Elizabeth obtained a lease for 99 years of the 
manors of Grateshead and Whickham, at the yearly rent of 
£90. This was called the Grand Lease, and caused an imme- 
diate advance in the price of coals. It was transferred to the 
Earl of Leicester, who assigned it to Sir Thomas Sutton, the 
founder of the Charter House, London. Sutton afterwards 
sold it to Sir W. Biddell and others, for the mayor and bur- 
gesses of Newcastle, for the sum of £12,000. 

This lease was much complained of, on the score of mono- 
poly ; for whilst Sutton held it, the price in London was 6s. 
per chaldron; but on its assignment to the corporation of 
Newcastle, the price rose to 7s., and soon after to 8s. per 
chaldron of 6 bolls. 

In the above year, the bishop of Durham let the coal under 
the manor of Whickham to Anderson and White, for 99 
yeqrs, at «£*117 per annum. 

1587. Further parliamentary provisions were made regard- 
ing the hostmen's regulations. 

1590. The current price of coals in London was 9s. per 
chaldron, upon which the Lord Mayor complained to the 
Lord Treasurer Burleigh, setting forth that the society of free 
hostmen consisted of about 60 persons, who had consigned 
their rights of the Grand Lease to about 18 or 20, who en- 
grossed the collieries of Stella, Ravensworth, Newbum, &c. ; 
and he therefore requested that the whole of them might be 
opened, and the price fixed at a maximum of 7s. per chaldron. 

1599. Queen Elizabeth demanded such great arrears of the 
coal duty, that the people of Newcastle, finding they could 
not pay, agreed to charge themselves and their successors with 
Is. per chaldron. At this time the duty on coals exported 
beyond the sea was 5s. per chaldron. James I. revised the 
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second duty ; and his successor, in addition, fettered the trade 
with several arbitrary impositions. 

1600. Queen Elizabeth granted a charter to the town of 
Newcastle, in which 48 persons are named, with power to load 
and unload at any part of the Tyne, and to pay 12d. per chal- 
dron on all coals consumed within the kingdom. At this time, 
the coals were brought down in wains, holding 8 boUs each, 
all measured and marked at the staiths on the river. No 
waggon-ways were in use at this period ; but maunds or pan- 
niers, carrying 2 or 3 pecks each, were used for horses. 

1602. There were 28 acting fitters or hostmen, who were to 
vend by the year 9080 tons of coals, and find 85 keels for that 
purpose. 

1615. The trade employed 400 sail of ships, one half of 
which supplied London, and the remainder the other parts of 
England. 

In the latter end of the reign of Queen Elizabeth, the coal 
duty of the town of Newcastle, at 4d. per chaldron, appears to 
have brought to that corporation the sum of £10,000 per 

annum. 

1624. Vended by the hostmen 14,420 tons. At this period, 
the French traded to Newcastle for coal, in fleets of 50 sail at 
once, serving the ports of Picardy, Normandy, Bretagne, and 
Bordeaux ; whilst the ships of Bremen, Embden, Holland, 
&c., were supplying the inhabitants of Flanders with the same 

article. 

In this year, proclamation was made for surveying the sea- 
coal of Newcastle, Sunderland, and Blyth. 

1627. Previous to this period, a dreadful consumptidn of 
wood was going on, by converting it into charcoal, for the ma- 
nufacturing of iron ; but, in this year, a charter was granted 
to three persons, for the practice of a new invention of melting 
iron ore with pit coal and sea coal only, 

1630. A patent for another new invention for manufacturing 
iron, lead, tin, and salt, as also the burning of bricks, tiles, 
lime, &c., with the fiiel of peat and turf reduced to a coal, 
without the use of sea coal or wood. 
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In this year, a duty of 5s. per chaldron was laid on coals 
sent foreign, except to Jersey, (Juernsey, and the Isle of Man ; 
and Is. 8d. over and above, on such as were exported by any 
Englishman or denisen. 

1633. Price of coals at Newcastle, 98 per chaldron. 

1634. The burgesses of Sunderland, anciently known as 
Weremouth, were incorporated by Morton, bishop of Durham ; 
the export articles specified in the charter being sea coals, 
grindstones, rubstones, and whetstones. 

1635. The price of coals was 10s. per chaldron. 

1638. The king incorporated a company of monopolizers, 
Thomas Host and others, empowering them to buy all the 
coals produced in their district, by paying to the king Is. per 
chaldron, and to sell them again in London at not exceeding 
17s. per chaldron in summer, and 19s. in winter. 

During the reign of Charles I., coals were brought into com* 
mon use in London, at ITs. per London chaldron. 20,000 
seamen were employed in the coal trade alone, out of 90,000 
employed in Great Britain. 

1640. The town fell into the hands of the Covenanters, by 
which the coal trade suffered an immense loss ; for, previous 
to that time, it is said to have employed 10,000 people. Every 
one fled, thinking the Scots would give no quarter, so that the 
trade was put to a complete stand-still. 

1642. In January, an ordinance from parliament prohibited 
ships from bringing coals from Newcastle, Sunderland, or 
Blyth ; and succeeding restrictions made every species of fuel 
so scarce in London, that coals were sold at £4i per chaldron. 
It was declared ^' that no ship, barque, or other vessel, shall 
from henceforth make any voyage to Newcastle, for the fetch- 
ing of coals or other commodities, until that town shall be re- 
duced into such hands as shall declare themselves for the king 
and parliament.**' 

During the civil wars, in consequence of Newcastle being 
under siegi, the collieries on the Wear became objects of great 
importance, and Sunderland received a garrison from the par- 
liament. 
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1 643. The Marquis of Newcastle had ordered all the coal 
mines to be fired, but was prevented by Leslie, the Scotch 
general. Same year, the Commons of England made an order 
to restrain the price of coals to 20s. per chaldron, and not 
above 23s., in London. 

May 12th, an ordinance was issued for free trade with the 
ports of Sunderland and Blyth, to relieve the poor inhabitants 
thereabout, in consequence of Newcastle having been blockaded. 

June 5th, the citizens of London, having raised ^100,000 
for the purpose of contesting the possession of Newcastle, were 
to be repaid with 8 per cent, and one-third increase upon the 
subscriptions ; and the Marquis of Newcastle being in posses- 
sion of all the mines, parliament enacted a duty of 4s. per 
chaldron, to be paid by all ship-owners, in lieu of half the value 
of their shipping ; and on consumers 10s. per chaldron, in lieu 
of a contribution of their whole year''s consumption of coal. 
Newcastle was besieged 13th August in this year, and was 
taken by storm the 19th October, 1644. 

1 644. The House of Commons imposed a duty of 4s. per 
chaldron on all coals shipped coastwise, which continued till 
1648, when it was abolished. In November, 1644, trade with 
Newcastle was re-opened for coals, salt. &c., " that corpora- 
tion having been won with the sword by the Scots.'' 

The collieries of Harraton, on the river Wear, were at this 
time the property of Mr. Hedworth, and had been leased for 
a mere acknowledgment to Sir W. Wray, of Beamish, " who 
being a papist and recusant convict, the colliery was seques- 
tered, when it was valued at «£'3000 per annum, perhaps owing 
to the Tyne being shut against the rebel city of London.'* 

1647. These collieries were leased under the state to George 
Grey, of Southwick, and George Lilbum ; but, in 1649, they 
were seized by Sir Arthur Hazlerigg, then governor of New- 
castle. 

1648. Fuel was so scarce in London, that many of the poor 
were starved to death, which was attributed to Sir Arthur 
Hazlerigg, for his severe imposition of 4s. per chaldron, which 
was in consequence removed. 
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164!d. Grey, in bis Chorographia, records that " many thou- 
sand persons are employed in this trade. Many men sure em- 
ployed in conveying the coals in keels from the staiths aboard 
the ships. One coal merchant employeth 500 or 1000 in his 
works ; yet, for all his labour, care, and cost, can scarce live 
by his trade. Nay, many of them have consumed great estates 
and died beggars. Mr. Beaumont, a gentleman of great in- 
genuity and rare parts, adventured £30,000 in our mines, who 
brought with him many rare engines, not known in our parts, 
as the art to bore with iron rods, to try the deepness and 
thickness of the coal, rare engines to draw water out of the pits, 
waggons with one horse to carry down coals from the pits to 
the staiths, &c. : within a few years he consumed all his money, 
and rode home upon his light horse.^^ 

Lord Keeper Guildford says that bulky carts are made, 
with four wooden rollers fitting the rails, whereby the carriage 
runs so easy that one horse will draw down 4 or 5 chaldrons, 
and is an immense saving to the coal merchants. 

1 654. Meetings took place amongst the keelmen of New- 
castle, for an increase of wages. About the same period, the 
town of Sunderland began to rise into great importance. . 

1655. Goals sold in London for 20s. per chaldron; and the 
Tyne trade employed 320 keels, each of which conveyed on 
board ship 800 chaldrons per annum, coal measure. 

1656. Coals raised at Newcastle from 10s. to 12s. per chal- 
dron. The coal mines of Mr. Clavering were at this time 
working within 2 miles of Tynemouth, supposed to be at 
Whitley. 

1658. Commissioners were appointed for the more accurate 
measurement of keels. 

1660. The coal trade was becoming attractive, and conse-^ 
quently many new adventurers came in. 

1661. A petition was sent from the hostmen of Newcastle 
to impose a duty of Is. per chaldron on coals exported from 
Sunderland, which town was fast growing into rivalry. 

1662. A petition was sent to parliament, prepared by 2000 
colliers, against the injustice of their masters ; but a redress 
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of grievances rendered the interference of the legislature un- 
necessary. 

1663. A duty of Is. per chaldron was laid on coals vended 
coastwise, from which the revenue was estimated to be worth 
£8000 per annum, viz., on 160,000 chaldrons. 

So important had the shipment of coals from the river Forth 
become, that an act of parliament made the Oulross chaldron 
the standard measure of the kingdom. 

1666. The hostmen of Newcastle imposed a duty of Id. per 
chaldron on all coals cleared at the custom-house, in order to 
support the men laid off work at the coUieries, which had been 
laid in on account of the war, and great quantities of coal re- 
mained on hand unsold. 

1667. Goal pits were open on Stella Grand Lease, and 
numbers of dead bodies were thrown in during the border wars. 

By an act of parliament passed after the great fire of Lon- 
don, a duty of 12d. per chaldron was granted to the lord 
mayor and others, to enable them to rebuild the city. This 
duty was to continue till 1677 ; but not being found sufficient, 
it was increased to Ss. per chaldron, to continue till 1687. 

1670. Parliament also imposed a duty of 2s. per chaldron 
on sea-borne coals imported to London, from the 1st May, 
1670, to the 24th June, 1677, and 3s. per chaldron from the 
last date to the 29 th September. Three-quarters of the mo- 
ney raised by the former act, and one-half of that raised by 
the latter, were to be employed in rebuilding 52 parish 
churches, and a quarter of this one-half was to be applied ex- 
clusively to the rebuilding of St. Pauls. 

1671. Waggon-ways and waggons were in use ^t Baven»- 
worth colliery. 

1673. Benwell and Fenham collieries on fire. The Main 
Coal of the Town Moor had been burning for 80 years. 

In this year was published a work called " The Grand Con- 
cern of England,**" wherein the author complains of the high 
price of coals in London, which he states as follows : — Per 
Newcastle chaldron, 7s. ; freight, 6s. ; city dues, 3s. ; lighter- 
age, wharfage, and cartage, 4s. ; total, 20s. " If then,'' he 
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adds, '^ 3 Newcastle chaldrons, computed at £3, make 5 Lon- 
don chaldrons, to be sold at £5, 10s., there is very nigh half 
in Aa^ gotten thereby/* 

1676. Lord Giiildford, speaking of way-leaves, says, '^ When 
men have pieces of ground between the colliery and the river^ 
they sell leave to lead coals over their ground so dear, that the 
owners of a rood of ground expect £20 per annum.** 

At this time. Sir W. Petty estimated the coal shipping of 
Newcastle at 80,000 tons, of which a considerable part was 
foreign built. 

1677. King Charles II. granted to his natural son, the 
Duke of Bidunond, and his heirs, the reversion of the 12d. 
per chaldron on coals, at the yearly rent of £1836, 2s. 6d., 
and also another rent of £613, 17s. 6d., yet subject to a pay- 
ment of £500. 

168d. A parliamentary duty of 5s per ton was laid upon all 
foreign shipping, founded upon the serious decay of ship build- 
ing at Newcastle, Hull, Yarmouth, and Ipswich. 

1690. Winlaton iron works founded, on account of the 
proximity of coal proper for manufacturing. They were com* 
menced by Sir Ambrose Orowley, Knt., draper and alderman, 
in London, and employed at one time 1500 people. 

At this period, Whickham colliery was worked ; and as 
waggon-ways were not introduced, upwards of 600 wains were 
employed in leading the coals to Derwent Gut. 

1693. The bishop of Durham let Blackburn Fell to Sir J. 
Olavering and Thomas Liddell for £40 per annum ; the coals 
being led in carts to Swalwell, and afterwards by waggons to 
Dunston. 

About this period, waggons were first used upon the river 
Wear at Allan s Flatts colliery. 

1695. An export duty of 5s. per chaldron of 36 bushels 
Winchester laid upon coals sent from England ; and 5s. per 
ton upon all coals sent from Scotland, in addition to former 
duties. 

From this period, the duties have been too numerous and 
fluctuating to particularize, they were then as follows : — 

D 2 
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PKB TON. 

$. d. 

In Newcastle, town dues 2d., coast duty Is. 4d.— Is. 6d. 9 
Paid in London per London chaldron, king'^s duty 9s. 
4d., war taxes 3s. 2d., metage 8d., orphans' duty 
6d., market dues Id. - - - 139 

Lord mayor's dues id., and Trinity dues Id. per New- 
castle chaldron, in all - - - 0} 



Total per London chaldron 14 6| 

1699. The trade at this time shipped 300,000 Newcastle 
chaldrons, annually, to London, of which two- thirds went from 
Newcastle ; the oversea trade at the same time employing about 
90,000 tons of shipping. 

1700. The principal seats of the coal trade of the river Tyne 
above bridge were, the staiths situate at Team Gut and Dun- 
^ton, Derwent Haugh, Stella, Bell's Close, and Lemington, 
where were delivered the coals of Pontop, Marley Hill, Tan- 
field Moor, Garesfield, Gibside, Axwell, Blaydon Main, Stella 
Grand Lease, Hedley Fell, Chopwell, Throckley, Wylam, 
Walbottle, Newbum, Denton, Fenham, Bell's Close, Benwell, 
and Elswick ; and below bridge was shipped the produce of 
the collieries of Heworth, Gateshead, Felling, Tyne Main, 
Byker, Jesmond, Heaton, and St. Lawrence. 

The river Wear was principally supplied from the collieries 
of the Lambton and Tempest estates, the districts up Chester 
Bum, Chartershaugh, Fatfield, Birtley, &c., all delivered into 
keels at the neighbouring staiths, extending all the way from 
Coxsgreen to Chartershaugh. 

From the state of the trade, it was necessary to hold, from 
time to time, large stocks of coals, in order to give dispatch, 
to suit tides, and meet other emergencies. Hence those ex- 
tensive erections called staiths, many of which remain to the 
present day. 

1701. The best coals sold in London for 18s. 3d. Deduc- 
tions: — King'^s duty, 5s.; St. Paul's ditto, Is. 6d. ; metage. 
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Is. 6d. ; in all 8s., leaving 10s. 8d. At Newcastle, good ooals 
sold for £4 the keel of 15 chaldrons ; in the Pool of London, 
5s. 4d. per chaldron ; at the same time, they were sold per 
Newcastle chaldron, lis.; and there were employed in the 
Tyne from 1500 to 1600 keehnen. 

1703. The Masters of the Trinity House asserted, that 600 
ships, one with another, of 80 Newcastle chaldrons, with 4500 
men, were requisite for carrying on this branch of commerce, 
which they said was the rate for the last three years. 

The following table includes the coal prices from 1395 to 
1703 on board ship at Newcastle : — 



yearn. 


Per chaldron. 




Where sold. 




«. 


d. 






1S95 


3 


4 (6 bolls) 


- 


Whitby Abbey. 


1512 


6 


best 


- 


Alnwick Castle. 


ib. 


4 


2 inferior 


- 


Do. 


1636 


2 


6 


- 


Newcastle. 


ib. 


4 





- 


London. 


1550 


12 


per load 


m 


Do. 


1582 


6 


0» - 


- 


Do. 


1685 


8 


0* (8 bolls) 


- 


Do. 


1690 


9 


0* - 


• 


Do. 


1626 


7 


6 


- 


Newcastle. 


1633 


9 





• 


Do. 


1635 


10 





- 


Do. 


1637 


17 


Of - 


• 


London. 


ib. 


19 





- 


Do. 


1644 


80 


Siege of Newcastle 


Do. 


1653 


10 





- 


Newcastle. 


1665 


20 


0} - - 


- 


London. 


1656 


12 





- 


Newcastle. 


1667 


SO 


o§ - - 


- 


London. 



* The advance of price in these years was attributable to the Grand Lease, 
t This was the year when the grand monopoly flourished. 
X In this year it was agreed that 136 Newcastle chaldrons should equal 217 
London ones. 

§ The manmnm fixed by act of parliament. 



22 



Yean. 


Per cbaldron. 


Where told 


1701 


18 3 - - 


London. 


ib. 


10 6 - - 


Newcafitle. 


1703 


11 . . 


Do. 



1710. During the last four years, the average annual export 
of coals from the port of Sunderland was 65,760 Newcastle 
chaldrons ; and from the Tyne, the average of the last six 
years was 178,148 ; making a total average export of 243,908 
chaldrons. 

In this year, Bensham colliery exploded, whereby 75 persons 
lost their lives ; and here it was that the first Low Main seam 
was wrought 

The scale of keel dues on the Tyne was fixed in 1710 as 
foUows :— 

9. d. 



A vessel above Ousebum 


6 


4 per tide. 


„ below do. 


6 


8 „ 


„ at Snawdon's Hole 


7 


6 „ 


„ at St. Anthony's 


7 


8 „ 


„ at Wmcomlee 


9 


„ 


„ at Jarrow and Howdon 


11 


8 „ 


at Shields 


13 


* „ 



1714. The first steam-engine north of the Tyne was erected 
at Byker. The en^eer was the son of a Swedish nobleman 
living at Newcastle. 

1721. Steam-engines were in common use in this district, 
for the purpose of drawing water. 

The expense of a dinner to 29 hostmen at this period will 

illustrate the character of the times : — '^ 3 doz. and 4 bottles 

of French claret, £5 ; 6 quarts and 1 pint white wine, 13s. ; 

punch, 6s. 4d. ; 3 bottles hock, 7s. 6d. ; 1 quart sack, 2s. 6d. ; 

tobacco. Is. 6d. ; news, 6d. ; eating, £2, 10s. — Total, £9, 

Is. 4d." 
1726. Upwards of 700 wains were employed in leading Jes- 

mond coals down to the Ousebum ; the water being drawn 

from the colliery by means of horse engines. 
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Elswick engine wa« erected upon Elswick quay, for the pur-^ 
pose of working the Low Main, which was continued through 
into West Montague, and also Benwell and Fenham. It rose 
out to day at Denton Bum and Scotswood ditch. From 600 
to 700 carts were employed in leading these coals down to 
Scotswood quay ; and 300 or 400 pitmen were employed, who 
resided at Benwell village. 

1727. Tanfield Arch built, for a colliery waggon- way. 

1727. The coal-owners of the county of Durham entered 
into an agreement for 7 years, not to sell their coals for less 
than lis. 6d. per chaldron. 

1748. So much had the Sunderland trade increased since 
1710, that in this year the Wear vend was 147,403 chaldrons. 

1761. Mr. Smeaton calculated that the effective power of 
the best pumping engines was 7 ft. per inch ; and that when 
the cylinder is about 18 inches, ten 6-feet strokes per minute 
may be effected. He calculated that a 24-inch cylinder could 
be worked by one bushel of Newcastle coals per hour. 

1763. The cylinder for Walker colliery arrived from Oole- 
brook Dale ; diameter 72 inches, length of stroke 10^ feet ; 
being the largest in the north of England. 

In this year, an explosion occurred at Fatfield colliery, by 
which 15 persons were killed. Upon this occasion, the first 
steel mills used in this part of the country were brought from 
Whitehaven, where they had been invented by the ingenious 
Mr. Spedding some short time previous. 

1764. Tlie trade from the Tyne had increased coastwise 
20,000 chaldrons London measure, and 40,000 like measure 
into foreign parts ; and in this year, 3727 vessels cleared from 
this river to the coast, and 365 to foreign parts, all coal laden. 

1756. Denton colliery won by Edward Montague, Esq.; 
the coal said to be equal in quality to Long Benton, then 
worked out. 

1768. Tanfield Moor colliery, the property of the Hon. the 
Earl of Kerry, won ; the coals to be led to Derwent Haugh 
staith. 

A minute from the books of the late Mr. W. Brown, of 
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Throckley, gives 


the following 


list of engines at work drawing 


water in 1 769 : - 


- 






No. 


Diam of cylind. 


No. 


Diam. of cylind. . 


Elswick 


2 


28 27 


Throckley - 4 


36 13 48 60 


Jesmond * 


4 




Wylam - 2 


47 60 


Byker 


6 


42 42 60 


Gosfortb - 1 


' 


Heaton 


4 




Workington 1 


28 


Benton 


5 


60 


Grrey Southen 1 


24 


Tynemouth 






Whitehaven 4 


28 36 42 42 


Moor 


4 


60 42 76 70 


Parton Do. 1 


42 


Plessey 




32 


Bushblades 2 


42 62 


Choppington 




16 


Rise Moor 1 


60 


Black Glose 




13 


Ouston - 1 


48 


Eshott 






South Moor 1 


47 


Felkington 




20 


Bavensworth 3 


48 


Duddingston, 






Gateshd. Fell 1 




N. B. . 


1 


66 


Salt Meadows 1 


32 


BoiTostownes82 




Heworth - 2 


62 72 


Newbiggin 


4 


42 42 44 60 


North Biddick 2 


62 


Hartley 


2 


42 62 


Washington 2 


62 


Unthank - 


1 


36 


(yhartershaughl 


36 


Chirton 


1 


43 


Lambton - 2 


42 64 


Walker - 


2 


73 72 


South Biddick 2 




West Denton 2 


36 38 


Newbottle - 2 


36 48 


East Denton 




60 


Pensher, Tem- 




Benwell 




76 


pest - 2 




Lemington 




42 


Morton Hill 2 




Auckland - 




48 


Black FeU - 1 




Nottingham 




60 


Chester Bum 1 


28 


Norwood - 




13 


Fatfield - 2 


62 47 


Shilbottle - 




42 


Fallowfieldlead 




Newburn - 






mine - 1 
In all 99* 


42 

1 



* Of course these engines were exclusively applied to the drawing of water, 
and were of the Newcomen principle, injecting into the cylinder, and working 
purely by the atmospheric pressure, equal in effect to about 5 lb. per square 
inch upon the piston. 
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1770. About this period, wooden skreenct were introduced. 

1772. The state of the coal trade of the Tyne was as fol- 
lows : — 6585 ships left the port^ with 330,200 tons of coals. 

The only best coal colliery below bridge at this period was 
Walker. 

1775. Willington colliery won by Messrs. Bells and Brown. 

1776. On an average of six years, the result was as follows : 

Chaldrons cleared at Custom-house at Newcastle to 

London ..... 260,000 

Other British ports - . . . 90,000 

British colonies .... 2,000 

Other fweign parts - . . - 27,000 

In all 379,000 

The wages of seamen at this period were £3, 10s. per Lon-^ 
don voyage. 

1778. A new machine for drawing coals was erected at 
Willington colliery* 

1779. Felling colliery won by Charles Brandling, Esq.; and 
Waldridge colliery by W. Joliffe, Esq. 

1780. Died, at Gateshead, Baron Yon Hauke, a native of 
Silesia, who had come hither for the purpose of extracting tar 
from coal. 

1783. So oppressive was the evil of impressment for the sea 
service upon the keelmen of the river Tyne, that 798 purchased 
protections from government. 

" 1784. An act of parliament, after referring to other acts 
passed by Queen Anne in 1711, and also in 1730> against the 
oombination of coal-owners, lightermen, and masters of ships, 
enacts that in case of any number of persons^ above five, buy- 
ing and reselling coals, they shall be deemed guilty <A un» 
lawful oombination to advance the price of coaLs, and liable 
to be punished by indictment. 

Notwithstanding the infancy of the coal trade, the following 
statement of the vend of the river Wear, in the year 1784, 
mil show that in<Svidiial collieries in those days were in a much 
better position than at present : — 
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NewcMtle Chaldroni 


Lord Bavensworth and Co., Black Fell 


19,238 


Sir J. Eden, Beamish 


- 


16,120 


Lambton ooUieries 


- 


41,247 


Tempest ditto 


- 


31,001 


W. Peareth, Esq., Ohartershaugh> 


&c. 


21,746 


Hudson, North Biddick 


- 


] 7,028 


Oxclose .... 


- 


18,579 


Sir B. Milbank, Bart., Fatfield 


- 


17,633 


J. Nesham, Esq., Newbottle 


- 


13,997 


W. Bussell, Esq., Washington 


- 


14,608 


H. Joliffe, Esq. 


- 


12,167 


Humble and Go., Leefield 


- 


10,097 


Biss and Allan, North Biddick 


- 


894 


South Biddick 


- 


15,230 



Total - 244,485 

In 1789, Mr. Beaumont said that the quantities of coals 
annually exported were as follows : — 





N«wcMtle ChfUdrons. 


To the Dutch United Provinces 


- 


60,000 


To France and Flanders 


- 


20,000 


To Denmark 


m» 


10,000 


To Hamburgh 


- 


10,000 


To Sweden and Portugal 


- 


6,000 


To Bussia, Norway, &o. 


- 


6,000 



100,000 

Newcastle coals were at that time 18s. 6d. per chaldron on 
board ship, and Scotch coals 18s. lid. ; and Mr. B. adds that 
the Newcastle coals were reckoned 2s. per London chaldron 
better than the Scotch. 

At this period, " both ships and collieries were a dreadfully 
losing trade,*" the primary cause being too many mines work- 
ing at one time ; whilst the profits were reaped by the mer- 
chants in London, who got Is. per Newcastle chaldron premium, 
which, on the quantity sent from England and Scotland, 
amounted to £20,000 per annum. 
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The result of sending coals to London then was as follows, 
per London chaldron : — Coal-owner'^s charge, 8s. 6d. ; duties, 
12s. ; freight and expenses, 10s. 6d. ; coal buyer'^s profit and 
expenses, 6s. ; total, 37s. 

The expense of raising coal was stated thus, per London 
chaldron : — Labour, horses, and other expenses above and be- 
low ground, 3s. ; leading and staith, Is. ; upholding waggon- 
ways and waggons. Is. ; way leave, staith rent, and expenses, 
6d. ; agency, 8d. ; fittage, 8d. ; premium to coaJ buyer, GJd. ; 
tax, river Tyne, 6id. ; total, 7s. lO^d., which, deducted from 
8s. 6d., leaves 7id. per London chaldron profit, upon an ave- 
rage vend of 10,000 Newcastle chaldrons, exclusive of repay- 
ment of capital sunk in winning, &c., which would require 20 
per cent, per annum to reimburse capital and interest. 

1790. The principal scene of the operations of the trade had 
at this period greatly changed. The collieries delivering at 
Derwent Haugh had mainly declined, as well as those at 
Throckley, Team, Dunston, &c. The distant collieries of the 
Wear, too, had given place to those nearer to the place of 
shipment. The monopolists were seeking to get rid of many 
of their distant bargains, and the whole state of matters fore- 
boded an unlooked-for revolution, arising partly from the in- 
creasing desire of large capitalists to invest their money in the 
high-priced coal of the deep collieries. The eastern limits 
of the coal field seemed still to be bounded by the magne- 
sian limestone, which appeared to give an assurance that 
from the east further competition cpuld not arise ; whilst the 
expense of leading by private railways the distant soft coals 
lying to the westward, seemed equally to insure against com- 
petition from that quarter. 

1795. Up to this period, the pillars of the deep collieries 
below bridge were given up as lost ; but the robbing of them 
was now introduced by the late Mr. Thomas Barnes, to the 
taking of one- fourth of what remained, viz, one-half of every 
alternate pillar. This plan was shortly afterwards followed at 
Bigge''s Main^ Wallsend, &c. 

1800. The prices of coal were again advanced 2s., making 
Tyne coals 20s. 6d., and Wear ditto 18s. The cost on board 

2 B 
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ship, inoludiog all ohai^ges, was at Newcastle 26s. 5d., and at 
Sunderland 25s. 9d. From Mr. Ismay's statement before 
parliament, the cost of producing coals had increased, from 
1792 to this period, 3s. ll^d. per chaldron. The relative 
vends at the two periods were — 

('haldrons. Chaldrons. 

1 792, from the Tyne, 457,427 1800, from the Tyne, 685,280 
the Wear, 287,738 the Wear, 303,469 

746,165 998,739 

To show the extraordinary fluctuation of prices in London, 
during these periods, it is enough to state, that in 1794 coals 
were 44s. Id. per London chaldron; in 1799, 67s. Id.; in 
1800, 60s. to 70s. ; and in December, 1799, during a tempo- 
rary scarcity, they were sold so high as 73s. 6d. 

1804. Before this time, a custom of giving two or three 
guineas per hewer, as binding or bounty money, had crept 
into the trade ; but in consequence of an extraordinary de- 
mand for coals having taken place during the year, and the 
collieries of Sir H. Vane Tempest at Pensher and Sainton 
having become greatly extended under the exertions of Arthur 
Mowbray, Esq., a general scramble for hewers and putters 
took place at the ordinary binding time. The fears of procur- 
ing the necessary supply of men were industriously magnified 
to such a degree, that from twelve to fourteen guineas per man 
were given upon the Tyne, and eighteen guineas upon the 
Wear ; and progressive exorbitant bounties were paid to put- 
ters, drivers, and irregular workmen. Drink was lavished 
in the utmost profusion, and every sort of extravagance perpe- 
trated. Nor did the evil end here ; for a positive increase in 
all the rates and wages was established, to the extent of from 
80 to 40 per cent. 

The consequence was the bringing into the trade of a great 
number of labourers and their families, who had hitherto never 
thought of pit work. The most extravagant habits were ge- 
nerated by the exorbitant wages ; and an unnatural impulse 
was given to the trade, which, in due time, brought about a 
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nunoua result, the effisetB of whioh Bare yet Car from being 
eradicated, beoanfie the struggle for pre-eminence has uninter^ 
mptedly continued ever since. 

Tho evil eflfeots of the system of binding money also produced 
a redaction, so that it was very soon after discontinued ; and, 
for many years, the only expense h«« been two dullfaigs to men, 
and one shilling to boys, accompanied with gradual and mate* 
rial reductions upon all sorts of labour, to about the standard 
of the year 1800. 

1810. Mr. Bailey, in his Agriculture of Durham, enumerates 
34 water-sale collieries in that county, which at that time 
vended annually 1,333,000 chaldrons of 36 bushelsy and em- 
ployed 7011 men. In the same district, he was informed, 
there were also 35 landsale collieries, vending 147,080 chair 
drons of 36 bushels each, and employing 382 men. '' The keel- 
men on the Wear amount to 750; casters, trimmers, and 
fitters to 507 ; and as the coals carried to the Tyne are nearly 
in the ratio of 8 to 5 of those carried to the Wear, the men 
employed on the Tyne will be about 2,000 ; so that from this 
calculation, it appears that the total number of men employed 
in the above capacities, in the county of Durham, is, in the 
proportion, of 10,650 to 148,080 thirty*six bushels ohal« 
drons of coals ; besides the employment it gives indirectly to 
an immense number of artificers, of various descriptions, of 
which no account can be had.'^ 

From Mr. Bailey'*s tables it also appears, that the water- 
sale collieries of Durham annually send to the Tyne about 

701,000 thirty-six bushels chaldrons of coals, and employ 3265 
men in mining them. 

The Newcastle coal trade may also be conjectured to employ 
6530 ; it makes the coal trade of Blyth, Hartley, Newcastle, 
and Sunderland to ^ve employment to 9724 pitmen. 

In 1810, the better to regulate the turns of vessels loading 
coals in the port of Newcastle, the ^' Night Office^^ was esta- 
blished, by parliamentary enactment, for the registering of 
vessels as they claimed their turn. In 181 7, the office was 
removed from Newcastle to Shields, for better convenience. 
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In 1810, thQ binding of pitmen was removed from the long- 
accustomed term of October to the 5th April. The chief 
cause was, that as October was the period of the greatest 
trade, and when the stocks of coals were accumulated in the 
different markets, a strike or stoppage at that period was ex- 
tremely inconvenient and objectionable. In October of the 
same year, a general strike took place, to have the binding 
time re-altered to October ; but as the owners did not consent, 
law was had recourse to, and many hundreds of pitmen were 
at one time immured in jail. 

Abstract of Coals exported from Sunderland during six Years^ 

ending Christmas^ 1810, viz, : — 

Year. Coastwise. Foreign. Total. 

1805 313,307 5,958 319,265 

1806 306,552 2,622 309,174 

1807 291,317 4,274 295,591 

1808 348.938 2,058 350,996 

1809 324,455 973 325,428 

1810 370,712 1,919 372,631 

1815. It was calculated, upon the average of 83 engines, 
that for every bushel of coals consumed in the drawing of wa- 
ter, 21,500,000 lb. of water were raised one foot high ; and 
that, in some collieries, 18 times as many tons of water were 
drawn as of coals. 

In this year, an inundation took place in Heaton colliery, 
whereby nearly 90 lives were lost. The waters of old Heaton 
and Jesmond collieries, which had been abandoned upwards of 
70 years before, were thus let in, owing to the want of plans 
shewing the extent of the old workings. The exploring drifts 
of this colliery had been subjected to the process of boring for 
many years; but, in this instance, some inadvertence had 
taken place, which caused the disaster, affording a melancholy 
argument for the necessity of recording plans. 

1816. On the 1st of January in this year, the first safety 
lamp invented by Sir Humphrey Davy was put to use at Heb- 
bum colliery ; and so simple and effective was it in form and 
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principle, that it has, up to this moment, scarcely undergone 
any material alteration.* But, as many of the gases have been 

subsequently analysed, it may be interesting to insert here Dr. 

* The nature of the fire-damp and the application of the lamp, were thni 
described in Sir H. Davy's letter of October 15, tS\5 :— 
■ ** The fire damp I find, by chemical analysis is, as it has been always supposed, 
a hydro-carbonate. It is a chemical combination of hydrogen gas and carbon, 
in the proportion of 4 in weight of hydrogen, to 11^ of charcoal. 

^ I find it wiU not explode unless mixed with six times its volume of atmos- 
pherical air, and it toill not explode when mixed with fourteen times its volume 
of air. Atmospherical air, when rendered impure by the combustion of a can- 
dle, but in which the candle will still bum^ will not explode the gas from the 
mines ; and where a lamp or candle is made to bum in a close vessel, having 
apertures only above and below, an explosive mixture of gas admitted merely 
enlarges the lighl^ and gradually extinguishes it without explosion. Again, 
the gas mixed in any proportion with common air, I have discovered, will not 
explode in a small tube, the diameter of which is less than ^ of an inch (or 
even a large tube), if there is a mechanical force urging gas through this tube. 

*' Explosive mixtures of this gas, with air, require much stronger heats for 
their explosion than mixtures of common inflammable gas. Red hot charcoal 
made so as not to flame, even if blown 19? by a mixture of the mine gas and 
common air, does not explode it, but gives light in it ; and iron, to cause the 
explosion of a mixture of this gas with air, must be made white hot. 

'^ The discovery of these curious and unexpected properties of the gas, leads 
to several practical methods of lighting the mines without any danger of ex- 
plosion. 

^ The first and simplest is what I shall call the safe lamp^ in which a candle 
or a lamp bums in a safe lantern which is air tight in the sides, which has 
tubes below for admitting air, a chamber above, and a chimney for the foul 
air to pass through, and this is as portable as a common small lantern, and not 
much more expensive. In this the light never burns in its full quantity of air ; 
and, therefore, is more feeble than that of the common caudle, but not much, 
and it becomes extinguished by the fire damp^ when it is so mixed with air as 
to be explosive by a common candle. 

** The second is the blowing lamp. — In this the candle or lamp bums in a close 
lantern, having a tube below, of small diameter, for admitting air, and which 
is thrown in by a small pair of bellows ; and a tube above, of the same diame- 
ter, furnished with a cup filled with oil. This bums brighter than the simple 
safe lampj and is extinguished by explosive mixtures of the fire damp. In this 
apparatus, the candle may be made to burn as bright as in the air ; and, sup* 
posing an explosion to be made in it, it cannot reach into the external air. 

'■ The third is the piston lamp, in which the candle is made to bum in a 
■mall glass lantern, furnished with a piston so constructed as to admit of air being 
supplied, and threwn into it without any communication between the burner 
and the external air. This apparatus is not larger than the steel miU, but it is 
mor« expensive than the others, costing 22s. to 24s. 
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Turner's analyiet of fire-damp from the ooal muiei of NewoM- 
Ue opoD Tyne, read before the Newcastle Natural History 
Society in 1838 : — 



Speciflo gravity. Ni> Carbo- 

^Manh tro* nio 



^ 



ObMnred. Calculated. Gaa. Air. gen. Add. 

1. Bensham seam, Walkend 0.6024 0.5991 91 9 

2. Yard coal, Burraton - 0.600 0.5903 93 7 

3. High main, KiUingworth 0.6196 0.6236 85 8 7 

4. Low main, do. - . a8226 0.8325 37 46.5 16.5 
6. Button seam, Pensher, 125 fa.0.966 0.9662 7 82 11 

6. Do., Eppleton, 175 fa. 0.747 0.7677 50 6 44 

7. Do., Pittington, 45 fa. 0.866 0.8755 28 67.5 4.5 
a Main coal Helton, 100 fiu 0.78 0.7724 50 23 27 
9. Bensham coal, Jarrow, 174 ik.0.6381 a641 81i» 18.5 

10. Jarrov, 11 fa. lower 0.6209 0.6079 89 11 

11. Bensham 8., Willington, 145 0.7278 0.7175 68 28.7 3.3 

12. Unmixed air * - 1 1 100 

In 1816, Mr. James Ryan, from Dudley, obtained from the 
Society of Arts the gold medal and 100 guineas, for his me- 
thod of ventilating coal mines. On Mr. Byan^s system, ** the 
draught, instead of sweeping through the whole mine, operates 

**Tli(Me lainp9 are. all extingaislied wlien theairbeeoBMSiM) pollated with fire 
dampt aa t« be explesne; but there is a fourth lamp, by means of whioh eny 
blowers may be examined in air in- whieh respiratiea oaa be oairried on : th«t 
is the cikarcoal lamp. 

** This constats of a small iron wire cage, on a stand containing small pieoes ef 
tfery well bumi charcoal, blown up to a red heai. This light will not inflame 
any mixture of air with fire damp. 

^ Of these inventions, the safe lamp^ whieh is the simplest, is likewise the one 
which idTords the most perfect security, and recpires no more cave or attrition 
than the eoomon candle, and when the air in mines becomes improper for re^ 
spiration it is extinguished, and the workmen enght immediate to leave the 
place- till a proper quantity of atmospheric air had been supplied by ventilation. 

^ I have made my experiments on these hunps with genuine five damp, taken 
from a blower in Hebbum colliery, collected under the inspection of Mr. Dunn, 
and sent to me by the Rev. Mr. Hodgson. My results have been alwi^s un- 
equivocal. 

«* I shall immediately send models of tbe different lamps to such mines as are 
exposed to danger ftom explosions, and it will be the highest gratifioatMn to 
me- to have assisted by my efforts a cause so interesting to- humamty. 

«^ Signed, Huwpisaw i>jkVT." 
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directly upon the headway or passage which is excavated round 
the exterior of the mine, for the purpose of drawing ofiF the gas 
from the interior workings.^' Although, in the opinion of 
practical viewers, his schemes were entirely visionary, yet, to 
satisfy the public mind, Messrs. Buddie and Hill, and the Rev. 
J. Hodgson, had been sent to Staffordshire in 1815, to report 
upon his system ; and their report was entirely condemnatory 
of his views and propositions. His printed projects seem also 
to have found their way to Belgium, where, being less tested, 
they have found a much more important place in mining re- 
cords than they have done in this country. 

1820. The cost of coals from the Pool to the consumers in 
the city, was 14s. 8d. per chaldron, being more than the ave- 
rage price charged by the coal-owners, according to evidence 
given before a committee of the House of Lords ; over and 
above which, there was a government duty of 6s. per chaldron. 

1826. The Fitments Union was founded, for the procuring 
of higher wages. 

1827. Gosforth winning was effected to the depth of 188 
fathoms, having passed through 140 alternations of strata, of 
which 43 were seams of coal. It is remarkable as being sunk 
upon the south or rise side of the great downcast dyke of up- 
wards of 100 fathoms ; the field of coal to the northward be- 
ing won by means of stone drifts into the Main Coal seams. 

1828. The Sunderland trade comprised 9 or 10 collieries, 
with a capital of £700,000 ; and 700 collier vessels were em- 
ployed. 

The progress of the trade will appear by the following state- 
ment of Newcastle chaldrons exported : — 

SUNDERLAND. NEWCASTLE. 

Coast. Foreign. Coast. Foreign. 

1810 370,712 1,910 632,299 17,253 
1820 415,972 14,425 756,513 44,826 
1828 509,567 22,941 725,082 59,325 

1829. Newcastle was the second port in the kingdom, hav- 
ing 987 ships = 202,379 tons; and Sunderland had 624 
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ships = 107,628 tons ; boing an increase of more than 100 
per cent, in half a century. 

1831. Wallsend colliery was exhausted in the Main Coal, 
the working of which was commenced in 1778, and which con- 
sisted of nearly 1200 acres. 

In March this year, a general strike of the pitmen of the 
district took place, whereby they accomplished a very consi* 
derable advance of wages. The underground workmen of 47 
collieries assembled upon Newcastle Town Moor ; the alleged 
grievances being principally connected with the penalties con- 
tained in the bonds. Great efforts were made, upon this 
occasion, to cement a general Union ; and where persuasion 
failed, intimidation was had recourse to. 

1832. The pitmen, feeling a confidence in their Union, and 
lacking the prudence to be content with the advantages they 
had gained during the last year, in March commenced a more 
general and formidable strike ; and as all attempts to reason 
with them failed, the coal-owners proceeded to turn out a great 
number of families, and supplied their places with miners and 
colliers, brought, at enormous expense, from all quarters of 
the country. Biots took place ; and it was found necessary 
to locate police and soldiery at every colliery, to defend those 
persons who were desirous of working. A person was shot at 
Hetton; and, on the 11th June, Nicholas Fairless, Esq., a 
magistrate of South Shields, was murdered upon Jarrow 
Slake, for which William Jobling was afterwards tried and 
executed. 

The consequences of this strike were alike detrimental to 
the pitmen, to the coal-owners, and to the general trade of the 
country ; for the exertions of the coal-owners brought in an 
accumulation of labour from the lead mines and elsewhere, 
which laid the foundation of that overplus which has since 
produced so fatal a re-action, in the downfall of prices, and the 
superabundant supply both of labour and of coals. 

1833. There were 13 collieries on the line of the Stockton 
and Darlington railway, from Witton Park to the river Tees. 

1835. The Tees possessed 12 collieries, some of them situ- 
ated 25 miles from the place of shipment. 
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1844?. Patent Fuel Company. — The present year has ushered 
in the establishment of a Patent Fuel Company, the patent 
for which has been purchased by Mr. Wylam of Gateshead, 
who, with Messrs. Bertram and Parkinson, have expended 
a large sum in preparing to manufacture it. The process 
consists of boiling peat and coal tar together, in about equal 
quantities ; the composition, when cold, is ground to powder, 
which is taken to a table whereon small coal is lying, heated 
to a temperature of about 250 deg. ; about 10 per cent* of the 
powder is mixed with the coal as a flux ; and when the mate- 
rials are intimately combined, the moulds are filled, and placed 
in hydraulic presses, under a pressure of 10 tons, converting 
the matter into the form of a brick, and of about the same 
specific gravity as coal. 

The advantages of this fuel are stated to be as follows : — 

1. Stowoffe. — That it will only occupy three-fourths of the 
stowage that ordinary coal does ; inasmuch as a ton of this 
fuel can be packed in 30 cubic feet, whereas a ton of ordinary 
coal requires 45 feet, which, together with the increased heat, 
amounts to a saving of stowage of from 40 to 50 per cent. 

2. Cambtistion. — It emits, in burning, a long tongue of whit- 
ish flame, of great intensity of heat ; is free from sulphureous 
vapour ; and with a residuum of only 8 {b. per ton of unavail- 
able matter, in the form of a clinker, which passes in small 
globules from the furnace without amassing. 

3. Moreover, it is stated to contain an increased combustion 
of about 25 per cent., viz., that 15 cwt. of this fuel is equal to 
a ton of coal. 

4. Weight. — The fuel is moulded in the shape of a brick, 13 
inches by 6 and by 4, weighing about 13 lb. each, and is ut- 
terly free from breakage, capable of withstanding 500 deg. of 
heat without softening, and will neither fall nor dissolve by ex- 
posure to wet. 



The produce of the different coal fields of the district may 
now be classified as under, with their assumed values on board 
ship : — 
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S6 

1. Best household coal, the produce of the country 

around Houghton-le- Spring, Goxhoe, Bishop- 
Auckland, Gosforth, Willington, &c., per 
Newcastle Chaldron - - 26s. to SOs. 

2. Secondary, produced generally through the dis- 

trict - - - - 21 8. to 248. 

3. Soft coal, for common purposes, steam-engines, 

lime-borning, coke, &;c. - - 146. to 18s. 

4. Best steam-coal, argrund <Jramlington, &c. 20s. to 228. 

5. Screened small ... 50. to lOs. 

Such were the legitimate values, when real sales were ob- 
tained ; but so great is the pressure upon the respective mar- 
kets, under freighted ships and forced sales, that scarcely any 
bona fide prices can be obtained. Hence the great depression 
and loss of capital, which is now harassing every branch of the 
trade, and, as in the manufacturing districts, overtaking the 
labouring classes, with low wages and scanty employment. 
New markets are looked for with anxiety, but in vain ; and 
the natural depression has been still further increased by the 
impolitic measures of government, in re-enacting an export 
duty of 2s. per ton upon all coals sent to foreign parts ; 
the result of which has been most injurious to the proprietors 
of that class of coals mainly used for steam-engines, as this tax 
cannot do otherwise than operate as a bounty upon the com- 
peting coals of other countries. 

The extraordinary consumption of coal in the home and 
continental steam-boats, which began to expand itself about 
the year 1825, created an immense excitement in the district 
around Gramlington, Seghill, &c. For some years after these 
speculations were gone into, steam-coal was considered of little 
or no value ; so that the main object of these collieries having 
been defeated, in the moment of despair and on the point of 
abandonment, the unlooked for demand arose for this sort of 
coal from every part of the world, for steam-boat purposes, 
and caused these collieries to rise into extraordinary fame ; so 
much so, indeed, that the aggregate vend of Gramlington col- 
liery, in the year 1841, was 60,000 chaldrons This success 
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has led to the speculations of West Cramlington, Seaton De- 
laval, Sleekburn, &o., as well as extensive openings upon simi- 
lar coal all over the district ; so that its market is also greatly 
overdone. 

Since the year 1810, inclined planes and public railways have 
become so generally adopted, as facilitating the conveyance of 
coal, that many of the distant collieries have again been brought 
into operation, viz., Stanley, the country to the westward of 
Chester Burn, Marley Hill, Andrew s House, Greencroft, the 
new district to the westward on the river Wear above Branee- 
peth, fihincliffe and the parts east of Durham, Medomsley, 
Pontopike, &c., thereby putting into the market an overpow- 
ering supply of the soft secondary coal, which, although well 
adapted to the making of coke or gas, is ill fitted for steam 
or house purposes, and is therefore at present at a great 
discount. 

The number of collieries now in work in this great trade is 
as follows : — 

In the department of the Tyne - - 70 

Wear, including Seaham - - 28 

Hartley and Blyth - . - 6 

Stockton 22 



Total - 126 

The highest selling price, on board ship at Sunderland or 
Hartlepool, is 30s. 6d. per Newcastle chaldron of 53 cwt, ; and 
the lowest skreened round coals on the Tyne, 12s. 

Efforts have been made, from time to time, to found, under 
an act of parliament, a general provision for decayed colliers, 
or for the families of men whose lives have been lost in the va- 
rious accidents occurring in coal-mining— the funds to be con- 
triimted partly by the coal-owners, and lessors of royalties, 
way-leaves, &c., and partly by the colliers themselves, on a per 
centage of their earnings ; but these propositions have been 
uniformly objected to by the workmen, chiefly from the im- 
pression that it was with a view of relieving the parishes and 
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to benefit the owners. Were suoh a project ever to be car- 
ried into eifeot, it would constitute one of the most splendid 
institutions that the country could boast of, and would be well 
worthy the talent and philanthropy of the benevolent Lord 
Ashley, whose labours in parliament, in defence of the juvenile 
and female labourers of the mines, cannot but entitle him to 
the thanks of the public. 



SECTION III. 

RISE AND PROGRESS OF COLLIERY ENGINEERING SINCE THE YEAR 
1 700 ; INTRODUCTION OP THE STEAM-ENGINE, AND ITS CONSE- 
QUENCES.* 

As it is justly remarked that necessity is the mother of inven- 
tion, so does it necessarily follow that colliery engineering may 
be said to have arrived at a state of greater perfection in this 
district than in any other part of the world. In the first 
place, the quantities raised have exceeded those of all other 
parts ; and the depth of the pits, the quantity of water, and, 
above all, the great and general discharges of inflammable air, 
have necessarily demanded the most efiective and practical 
science. It is, therefore, under this section that I propose to 
enumerate the progressive improvements that have been made, 
applicable to the sinking, working, and carrying away the pro- 
duce of these coal mines. The subject is interesting, inasmuch 
as it brings under our familiar observation some remarkable 
events and discoveries, which not only operate upon the espe- 
cial subject of this essay, but also upon the general trade of 
the country, and of this district in particular. 

First Era. — At the Close of the I7th and the Commencement of 

the ISth Century, 
The only districts in the north of England, from whence 
coal was shipped at this period, were the rivers Tyne, Wear, 
and Blyth. 

• The principal portion of this section was read by me at a meeting of the 
Literary, Scientific, and Mechanical Institution of Newcastle. 
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Notwithstanding the great distances from which the coals in 
those days were brought, the waggon- ways were all of wood, 
and even the wheels of the waggons were of the same material. 
The waggon-ways were constructed of a double tier of rails 
(the top one always of oak or beech, as best constituted to 
stand the alternations of wet and dry)^ and laid upon wooden 
sleepers, to which they were pinned with wood. These wag- 
gon-ways were most rudely constructed, being laid nearly 
according to the undulations of the surface ; for the idea of 
mcUned planes had not at this period entered into the notions 
of mankind. 

In 1745, the cost of a yard of wooden way was 4s. 2d., viz. : 
— Two yards of oak rails, Is. 2d. ; three sleepers, 2s. 6d. ; 
pins, Id. ; laying, 3d. ; filling and ballasting, 2d. 

The cost of a 20-boll waggon in 1 723 (then a good deal 
used) was £7, Is. 2d. 

The waggons were regulated in their speed by convoys, 
bearing upon a single wheel ; and in order to prevent the wear 
of the wheels (which were extremely expensive to maintain), 
they were studded thick with nails driven up to the heads ; 
but the wear was proportionably great upon the breasts of the 
convoys, which was a source of great labour and expense. 
The braking of the waggons down the many rude steeps, was 
attended with continual loss of life, both to man and horse. 

Oast-iron rails for waggon- ways were introduced in 1767, at 
Colebrook Dale. In 1776, Mr. Curr invented his underground 
tramways of cast iron. 

The coals were drawn from the mines by horse machines, 
called " gins C the earliest known construction (though per- 
haps it was an improvement on one still earlier) being called a 
" cog and rung gin,*' the horse-wheel being vertical and 
toothed. In fact, a spur wheel and pinion turned an horizon- 
tal shaft lying over the pit^ to which the ropes were attached. 
This machine was then but of recent introduction, the pits of 
minor depth being wrought by hand windlasses or jack-rolls. 

In 1746, the price of drawing by gins, with a 16- peck corf, 
for 30 fathoms, was JOd. per 4f tons, and Id. for every 5 fa- 
thoms of additional depth. 
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The *^ whiin gin'*^ was an improvement upon the complex 
oombination of the cog and rung, and has universally supers 
•eded it. 

The drainage of the mines, at the period now under consi- 
deration, mainly depended upon day-levels or adits. Some- 
times it was effected by means of horses and chain-pumps ; 
and in certain situations, where advantage could be taken of a 
running stream, or of water from a higher altitude, a water- 
wheel was employed. Parts of Heaton and Jesmond, for in- 
stance, were won by means of a water-wheel wrought by the 
stream of the adjoining burn. In 1676, Lumley colliery had 
chain pumps wrought by water-wheels. Mr. Bald writes that, 
in 1690, water-wheels and chains of buckets were commonly 
employed to drain collieries in Scotland. The axle of the 
wheel (he says) extended across the pit mouth, and small 
wheels were fixed upon the axle, to receive endless chains of 
two or three tiers, which reached down to the coal. To these 
chains were attached a number of oblong wooden buckets or 
troughs, in a horizontal position, which circulated continually 
with the chains - ascending on one side and descending on the 
other, alternately full and empty— discharging as they turned 
over the wheels on the great axletree. A smaller machine of 
the sort was occasionally worked by horses, " as well as by 
windmills."*" Some of the latter were in use in 1708. 

The steam-engine for draining mines was introduced early 
in the last century. The first was erected at Oxdose ; the 
second at Norwood, near Ravensworth ; and the third at By- 
ker, in 1714. In 1720, it had come into general use. It was 
invented, or introduced^ by the son of a Swedish nobleman, 
who taught mathematics in Newcastle. The art of self- 
government was not then discovered. The engine was wrought 
by the alternate opening and shutting of cocks by an attend- 
ant. But about four years afterwards (viz. in 1718), a person 
named Beighton invented the means of producing the desired 
effect from the machine itself* 

These engines were on Newcomen^s principle,* viz., an 

• Newcomen's patent was taken out in 1710; an J tlie first engine was 
enacted at Wolverhampton in n\3. 
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open-topped cylinder, the vacuum being created underneath 
the piston by injecting cold water into the cylinder, and real- 
izing an eifective pressure of from 4 to 5 lb. per square inch 
on the piston. 

Mr. W. Brown, of Throckley, an eminent viewer of that 
day, was remarkably conspicuous in the introduction of the 
steam-engine to this colliery district. In 1756, upon getting 
the management of Throckley colliery, he built onejthere — 
then ft great rarity. In 1767, one at Birtley North Side, one 
at Lambton, and one at Byker. In 1 758, two at Walker, and 
one at Bell's Close. In 1759, one at Heworth. In 1760, two 
at Shire Moor, and one at Hartley. In 1762, one at Oxdose, 
one at Beamish, and one at Benwell (which had not only three 
boilers, but 24-inch wooden pumps, formed of staves). In 
1763, one at West Auckland, with wooden pumps of 18 inches 
diameter. In 1764, one at North Biddick, one at Low Fell, 
and three in Scotland (viz., one at Borrostowness, one at Pit- 
tenweem in Fifeshire, and one near Musselburgh). In 1766, 
one at Lambton. In 1772, one at Fatfield. In 1775, two at 
WiUington, and one at Washington (with its house contrived 
to take in a second). In 1776, one at Felling. 

The present Allerdean engine, at Bavensworth, was built 
about the year 1750 ; up to which period scarcely any pumps 
exceeded 8 or 9 inches in diameter, and scarcely any engine 
had more than a single haystack boiler. 

The coals, in the early period of mining, were invariably 
drawn in corves or baskets. The trams had broad wooden 
wheels. The tramways were constructed of three planks, the 
upper one forming an elevated ledge for the guidance of the 
tram. 

Horses were as yet scarcely introduced under ground ; but 
when they were, the roads were constructed in the same man- 
ner as those above ground, the rollies carrying two or three 
corves each. 

Screens were not at this time invented. All the produce of 
the mines was sold, save what was consumed by the engines 
and the workmen. The first screen is said to have been intro- 



43 

duoed by Mr. W. Brown, at Willington ooUiery, about the 
year 1740. 

The ooal prices did not exceed lOs. per Newcastle chaldron ; 
yet, from the lowness of wages and the cheapness of materials, 
collieries were productive of profit, and, after the introduction 
of the steam-engine, became objects of general attention* 
Hewers^ wages were from Is. 6d. to Is. lOd. per day, and 
those of other workmen in proportion. 

In 1744, Friar's Goose coals sold for lis. per chaldron, and 
the cost of a chaldron waggon was £9. 

In 1745, the hewing price of Lumley Main coal was Id. per 
peck, or Is. 9d. per 4f tons. The 12-peck corf was used, foit 
the convenience of drawing with gins. The Byker Main coal> 
20>peck corf, Is. 6d. per 4| tons. Putting, lOd. 

The art of ventilation was little known, especially the under- 
ground furnace ; but the working of the coal was confined to 
seams at shallow depths, and in which inflammable air existed 
in only small degrees. Still, in consequence of the ignorance 
of ventilation, explosions were frequently happening, even in 
those days, and gradually called into existence air* tubes, ven- 
tilating furnaces, &c. 

In 17S2, fire-]amps» or furnaces, were first known at Fatr- 
field colliery, where many and serious explosicms took jdace, as 
will hereafter be enumerated. 

In 1756, the first air tube was built at North Biddiok ccd- 
liery, Mr. William Allison being then the viewer. 

The cost of boring, in 1746, was 5s. per &thom (or the first 
5 fathoms, and 5b. per fkthom extra ev^ successive 5 fiiihoms. 
A three-inch hole oust £26 for 31 (kthoms. 

Blasting by gimpowder was then in its infancy, many pits 
and drifts having been executed snnply by the hack and the 
wedge. 

Whilst the steam-engine was imperfeetty midwBiood, tke 
collieries in operation were necessarily those whose seamswero 
lying at trifling depths ttom the siurfaee, and not bmrthened 
with any considerable qnaalities<^ water; for the only poBips 
in use were bored firom solid wood, and the diameter was eatt- 
sequently confined to 8 or 10 inches. The joints were qpigot 
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and &uc6t, aod there was a difficulty in keeping them tight, 
when the pressure exceeded 25 fathoms. As no means were 
devised of stopping back shaft-water, the only relief that could 
be made available was by means of off-take drifts ; the engine- 
pits being (where practicable) sunk convenient for such pur- 
poses* 

The coal-keels or barges, on the Tyne and Wear, were 
nearly of the same construction as at present ; but their rig^ 
not only at the time first mentioned, but for many years after- 
wards, consisted of a lug sail ; and the coals were carried in 
bulk in the hold — ^not piled up as at present, by means of tim- 
berings — the collier vessels being of much smaller burthen than 
at present, and their port-holes proportionably low. 

Bound ropes were universal in the north of England, chains 
never having found the favour which they have enjoyed 
throughout Scotland, Wales, and other coal districts. 

WcMnon were employed under ground, but not generally, nor 
in great numbers ; but, about the pit*heaps and staiths, much 
of the labour was performed by them, both in cleaning the 
ooals, and harrowing them from the depots or staiths into the 
keds. Their standard price for such work vt^as from Id. to 
J^d. per ton. 

During this epoch, it being considered that where the coal 
lay beyond the depth of 60 &thoms it was next to inaccessibley 
there was great eagerness to monopolize those districts lying 
within the known powers of winning. ^' The Grand Allies,** 
eonsisting of the Bavensworth, Strathmore, and Wortley fami- 
lies, under the advice of thdr far-seeing agents, leased many 
of the available tracts of coal ; but improvements of the steam- 
engine,, and the application of cast iron to the various purposes 
of mining, produced a new era, paving the way to the opening 
oi those extensive and valuable collieries below Newcastle, 
jn the Wallsend seam^ and the deeper collieries upon the 
river Wear ; whilst the monopolists were saddled with long 
wd costly leases, of which they were not able to rid themselves 
fov many years afterwiurds. 

Notwithstanding the limited powers of production th^i 
known, so confined was the application of coal to the purposes 
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of life, that the trade could always bd overdone, and the flald 
constantly demanded a similar artificial restriction to that 
which now prevails ; for even early in the seventeenth century^ 
when not more than a dozen collieries supplied the Newcastle 
trade, the owners were obliged to buy each other out of the 
market, or use other expedients for curtailing the over-supply. 

The winters were then much longer and more severe than 
at present ; so that, for the period of six or eight weeks, about 
Christmas, every branch of the trade — ^pits, keels, and ships — 
all settled to rest ; the people at the respective markets being 
obliged to lay in beforehand suitable stocks of coal, whereupon 
to work during the winter months. 

Previous to the year 1765, the art of ventilation had not 
progressed further than to produce a good current along the 
extremities of the working places, leaving the internal parts of 
the waste or old workings stagnant, and preparing a magazine 
from which serious explosions frequently occurred. This mode 
of airing continued to be practised in the collieries of the river 
Wear long after the coursing system was adopted upon the 
Tyne, being maintained at much less expense, and the addi- 
tional charge thought unnecessary. Mr. Spedding has been 
said to be the inventor of the coursing system ; but according 
to a record in my possession, it was first put in practice at 
Walker colliery, by Valentine Carter and W. Morris, who 
had been sent for from the river Wear after an explosion. 
They ventilated all the wastes by coursing .the air alternately 
up and down a pair of boards ; and the system was constantly 
pursued afterwards, in the Tyne collieries. 

Second Era — Sixty Years ago^ m»., ahmt 1780. 

Since the introduction of the steam-engine, a series of un- 
looked-for improvements have followed in every department of 
practical engineering, connected with the winning, working, 
and conveying to market the produce of the collieries. 

Upon the river Tyne^ the steam-engine had led to the open* 
ing of Walker, St. Anthony's, Bigge's Main, Willington, 
Killingworth, Wallsend, Hebbum, Heaton, Sheriff Hill, &c. ; 
and upon the Wear^ the collieries of North Biddick, South 
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Biddick, Pensher, Bcunton, Gharterghaugh» New Washington^ 
Urpeth, Leefield, Pelton Fell, &c. 

Previous to this period, the steam-engine had become indi- 
rectly applicable to the drawing of coals from the mine, which 
enabled an extraordinary increase of quantity to be realized, 
and that, too, of a quality greatly superior to the produce of 
many of the old colliery districts. This not only rendered 
abortive all attempts to preserve the old monopoly, but pro- 
duced such a superabimdance of coals as to induce a much 
more systematic plan of coal regulations than had hitherto 
existed. 

In the year 1 787, a new regulation had been entered upon, 
and the prices of coals established as follows, viz. : — 

Tyne. Wear. 

Best - - - 20s. - 18s. 

Second - - - 18s. - 15s. 

Inferior - - - 15s. - 14s. 

The coal-owners suffering a deduction of Is. 6d. per.chaldron 
on the Tyne, and 2s. 6d. on the Wear. 

In proportion as the competition increased, so had individual 
exertion increased, to enhance the value of the article^ and to 
lessen the expense of production. Hence the introduction of 
wooden screens at the pit-heaps. The wooden waggon-ways 
and waggon-wheels were giving place to those of cast-iron, and 
the common waggon-convoy was yielding to the double brake. 

Although, however, the coal might now be said to be drawn 
by steam, it was not by direct application, but by the interme- 
diate agency of a water-wheel, supplied by water pumped up 
into a cistern by means of the common steam-engine before 
described. The double bucket-wheel had two sets of buckets 
for alternate motion, the rope-roll being placed upon the same 
axis. The celebrated Mr. Smeaton introduced the single 
bucket water-wheel, revolving always one way, the rope-roll 
being attached to a separate axis, and worked by means 
of teeth-wheels, the motion being reversed by levers ; but 
the simplicity and easy management of the double bucket- 
wheel rendered it of universal adoption. 
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The direct applioation of the steam-engine to the draviqg 
of coals was in this era attempted, and many failures were the 
result ; for in the atmospherio engine, the beam-head, commu- 
nioating with the piston rod by means of chains, was very inde- 
Qnite, and the management of it exceedin^y difficult. The 
ingenuity of Boulton and Watt mastered the difficulty by the 
invention of the double-powered or close* topped cylinder, with 
separate condenser, rendering the engine easy of management. 
This invention gave a new impetus to the raising of coal, and 
gradually superseded the water-wheels. 

The first engine upon this construction, for pumping water, 
was erected at St. Anthony's, about 1790, and is said to have 
been a failure ; at Walker it succeeded, in 1796. The sink- 
ing of Hebbum first pit was accomplished by Mr. King, Sen., 
in 1 794, before the double-powered engine was introduced ; but 
the B pit was fit up with a Boulton and Watt double engine, 
with V bob, under the management of Mr. King, Jun., in 
1797, and was followed by a similar adoption at Jarrow in 
1803 ; and at South Shields, in 1805, under Mr. King, who 
also introduced the solid crib tubbing in the sinking of these 
two collieries. The great advantage of this application con- 
sisted in counterpoising and pumping part of the load from the 
cylinder end of the beam ; whereas, in the common engine, 
all the load must be lifted from the outer-end. This was by 
means of a diagonal spear and V bob, connected with a lever 
fixed at a certain distance down the shaft. Cast-iron pumps 
were now obtained of 12, 14, 16 inches diameter ; and, with 
the improvements before spoken of, and other comcomitants, 
brought into command 10 or 12 lb. per inch steam-pressure, 
instead of 4 or 6 lib.) as formerly. 

The stopping back of shaft-water, too., had been carried into 
effect by the application of plaak tubbing, consisting of cribs 
placed at intervals, according to the intended pressure, to 
which were spiked planks made water-tight. Inside of this 
planking were ranged another set of Qribs> to which were 
nailed strong deajs, to enable the shaft to be appUed to coal- 
dra^iving. So effective was tbi^ application, that it enabled 
otherwise insurmountable difficulties tp be avercoine. Heb- 
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burn, Jarrow, South Sluelds, &;o., werd won by this means, aa 
aforesaid. 

Oribtubbing rdpidly succeeded the plank-tubbing, which 
eonsisted of segments of solid wood placed upon each other, 
the j(Mnts being filled up with slit deal, and wedged. This was 
found to be a greeds improvement upon the former plan, gettitig 
rid altogether of nailings, which were peculiarly subject to cor- 
rosion. Many shafts were executed upon this plan ; but'the 
labour and expense of so much wedging were found still objec- 
tionable. Oast-iron, therefore, was resorted to, and was first 
tried at the King pit« Walker, by the late Mr. Barnes, in the 
year 1795. His tub consisted of cylinders, the whole diameter 
of the pit, placed upon each other, and the joints wedged in 
wood ; but the application was found inconvenient, except im^ 
mediately at the top of the shaft. One of the Hetton pits was 
simk through the quicksand by means of these soUd cylinders 
of cast4ron, of great weight. 

The first practicid improvement upon the cast-iron tub was 
in the sinking of Percy Main pit, in the year 1796, under the 
management of the late Mr. Buddie. It consisted of segments 
four feet by two, with inside fianches bolted together ; the in- 
convenience of whi(5h very soon pointed out the now ordinary 
form, flaiiching outwards, and without any bolts at all. The 
first application of this species of tubbing (which has being 
universally adopted since), was in the sinking of Howdon pit, 
in 1805.* 

This mode of carrying into effect the winning of collieries, 
has scarcely ever been practised in either Scotland or Ireland. 
I applied it, for the first time, in the sinking of Preston Grange 
colfiery. East Lothian, in the year 1830, and for which I had 
the honour of receiving a medal from the Society of Arts. I 
applied the plank-tubbing, also, with success, in tiie sinking 
of one of the Oastle Oomer pits, Oounty Kilkenny, Ireland, 
in the year 1830 ; and the cast-iron segments at Slevardhar 

* Experience new shews that these cast iron tubs are liable to great waste 
and corrosion in wet upcast shafts, the metal becoming perfectly carbonized, 
and losing almost entirely its natural strength ; hence serious expenses have 
resulted in the replacing of these tubs in some of the deep hot shajfb. 
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oolliery, county Tipperary, belonging to the Irish Mining 
Company, in J 840. 

The facilities afforded in the winning of the deep oollierieB, 
by the introduction of the steam-engine antecedent to the year 
1750, led to an extraordinary increase of adventure in the 
trade, accompanied by a corresponding advance of wages, at 
the same time that the price of coals also was gradually 
advancing. 

In proportion as the deep collieries came into existence, so 
also increased the difficulties of ventilation, requiring greater 
science, and more efficient means of insuring steady and effec- 
tive currents of air. This gradually led to the adoption of 
air-furnaces — ^first above-ground, by means of tubes communir 
eating with the upcast shafts, and soon afterwards by having 
lamps or furnaces under-ground (the heating of the shafts be- 
ing ascertained to be one of the most powerful auxiliaries) — 
the carrying of the air through the working places by means 
of brick stoppings (first introduced at Fatfield colliery, on the 
Wear, in 1754, in consequence of some heavy explosions) — 
the airing of the individual places, by means of wooden parti- 
tions or brattices — and subsequently the air-pump. But still, 
the idea of subdividing the air into different currents was not 
entertained ; the consequence of which was, that frequently 
the whole current became so loaded and adulterated with in- 
flammable gas, as to fire upon the rarefying furnace and the 
workmen^s candles, even in the general air-course. As an in- 
stance of the practice prevailing at that time, and for many 
years afterwards, even in 1804-5 the air of Hebbum colliery 
was calculated to traverse not less than 80 miles, before it 
reached the surface at the upcast shaft. The keeping of these 
numerous air-courses, which must needs be continually travel- 
led, was the source of immense expense, as well as of continual 
danger. 

The fire-lamp was introduced in 1732, at Ohartershaugh 
colliery, at the Scrog pit, by Edward Smith. 

The temperature of coal-mines is now pretty well known to 
be in proportion to their depth. A single instance, from my 
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minutes of January, 1820, wfll show the eflfect in different 
situations of Jarrow colliery : — 

Deg. 

At the surface - - - - 46 

At the bottom of the pit, 146 fathoms - 61 

Return air, after having travelled the workings 75 

Engine-boiler house, 700 yards from the shaft 144 

The maintenance of the deep collieries in ropes, many of 
them with hot furnaces blazing below, became matter of great 
importance, and led to vast improvements in ronnd rope- 
making (for which various patents were taken out), having fur 
their object to lighten the article, whilst the laying and spin- 
ning were improved. 

The increased demand for coals had greatly advanced wages 
of every description. Machinery increased apace, great num- 
bers of horses began to be employed underground, and every 
thing was tending to open out a great and flourishing trade. 
The employment of women below-ground had ceased, although 
about the pit-heaps and staiths many were still continued. 

Blasting with gunpowder, too, had become well known for 
stone-wOTk, but was not common in the working of coal. It 
began, however, to indicate a great saving of labour, and was 
fast being introduced. 

The system of pillar and board may be said to be universally 
adopted in these districts. ^' Long wall,^* or taking all the 
coal away at once, is greatiy disapproved of, as well as th<Mtght 
very inapplicable to the carrying dBT the inflammable gases and 
choke-damp. 

The working away of these piUars in the fiery collieries was 
first practised at Ghartershaugh, on the Wear, in 1738^ 
Edward Smith being then viewer. For many years, in the 
collieries of Wallsend, Bigge's Main, WiUington, &c., the ut- 
most proportion of pillars attempted was one-half of every 
other wall, or a quarter of the remaining coal, which invariably 
brought about a creep ; but, after the said creeps had become 
settled, and especially after the invention of the Davy-lamp, 
these crept workings were for the most part cut out, and 
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Bubjected to another working of the remaining pillars as before 
explained. 

The quantity of ooal left in pillars, in the fiery collieries, 
forming upwards of two-thirds, and hitherto thought unwork- 
able, from the fear of either fire or water, was gradually being 
wrought away, where upstanding ; but in the deep coUeries of 
the Tyne, such as Hebburn, Percy Main, &c., the working of 
pillars was thought impracticable, and they were therefore left 
as small as in the judgment of the managers would barely sup- 
port the roof ; and although this continued effective for many 
years, yet, in the gradual wasting of the mine, the letting in 
of water, or from other natural causes, these collieries were 
invariably overtaken by creeps, whereby the whole workings 
were virtually closed, and the said pillars to all appearance lost. 

During the process of creep, the most tremendous discharges 
of inflammable gas took place ; and if measures of safety were 
not devised, explosion was the natural consequence. 

Third Era. — From 1780 to the present Time, 

Immediately afiier the year 1780, a series of great and or- 
ganic improvements succeeded each other, not only in the 
erection of the various steam-engines for pumping, but in every 
other department of colliery engineering ; and as the use of 
coal, under the prosperous state of commerce, was rapidly in- 
creasing in all parts of the world, it caused the northern dis- 
tricts of England to flourish in a remarkable manner. The 
winnings of collieries, followed by the building of ships, and the 
extension of railways, caused an influx of that torrent of capital 
which has since so completely outrun all legitimate demand, 
and produced similar results here, to those produced by similar 
causes in the manufacturing districts. 

Amongst the persons whose ingenuity tended greatly to the 
more effective prosecution of collieries, must be mentioned 
John Curb. Brought up in the neighbouriiood of Greenedde, 
he went in a subordinate capacity to the collieries of the Duke 
of Norfolk, at Sheffield ; and, having an ingenious turn, he 
conceived the idea of oast-iron tram* and rolleyways, with suit- 
ably improved single carriages for horses. As the deep pits 
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were now be^nning to be wrought to great distances, the in- 
vention was well received, and generally adopted, from the 
year 1 776. 

He also invented the flat-rope, which he manufactured him- 
self ; but the difficulty of stretching all the four strands alike, 
with the then machinery, was so great, that his patent yielded 
him little or no advantage ; especially as the numerous im- 
provements of the round rope were brought into powerful 
competition* 

The improvements in the manufacture of cast-iron led to its 
application to screen bars, waggon-wheels, waggon-way rails, 
rolley and tram wheels, tubbing, &c , so as greatly to cheapen 
and facilitate all other movements. 

As expedition was the order of the day, the build of the 
keels was modified, by which they wei*e enabled to make five 
tides per week, instead of three, to the most distant collieries ; 
and in due time the lug sail gave way to the jib and main sail 
— still further accelerating their speed. 

In the year 1818, the application of steam-boats to the tow- 
ing of vessels in and out of harbours, gave an extraordinary 
impulse to that part of the machinery of the trade ; for by 
getting in and out of harbour in all ordinary weather, they 
were enabled to set at defiance those stoppages which formerly 
affected them, and this led to the abolition of the practice of 
lying up during the two winter months, both with them and 
^e collieries. Hence the immense increase to the supply in 
these particulars. 

In the same year, a dinner and piece of plate were presented 
to Joseph Price, Esq., of Guteshead, for liis exertions in first 
applying the steam-boat to the towing of vessels. 

Soon after the year 1 790, the gas arising from pit>coal seems 
to have attracted attention, as capable of being turned to prac- 
tical utility ; for in 1798, Mr. Murdock employed it in lighting 
the Soho factory in Ayrshire. 

In 1803-4, Mr. Winsor exhibited the effect of gas-light at 
the Lyceum theatre, London ; and immediately afterwards it 
was brought into public use, in the lighting of factories, streets, 
&c., thereby laying the foundation for a great and unlooked-for 

H 2 
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consumption of the soft coals of the inferior collieries, both io 
this country and upon the Continent. The best coals for the 
purpose are those which yield the largest amount of bituminous 
product, and are the most free from dirt or sulphur. One 
pound of good coal will yield four cubic feet of gas. The coke 
remaining varies from 25 to 50 per cent, as compared with the 
original amount. 

In 1838, Joyce and others took out patents for the manufac- 
ture of artificial fuel from charcoal, coal-dust, coal-oil, &c. 

The introduction of inclined planes, both self-acting and by 
meauM of engine-power, led to another important branch of 
engineering. The first self-acting plane was efiected by Mr, 
Barnes, at Benwell colliery, in 1797 ; the full waggons descend- 
ing by their own gravity, and the empty ones being drawn 
back by means of a balance weight. The first attempt by en- 
gine power was made under the direction of Mr. Gurr, about 
the year 1805, who applied an engine to raise the coals from 
the valley at Birtley to the high grounds of Black Fell, and 
which was inunediately followed by the magnificent project of 
Harrison, Oook, and Co., in 1808, of conveying the coals from 
Urpeth colliery to the river Tyne, over the heights of Ayton 
Banks, by a succession of inclined planes, partly wrought by 
engines. The practicability was thereby fully established ; but 
the cost so far exceeded all calculation, that the company was 
utterly ruined, and the concern shortly after changed hands. 

The invention of the locomotive engine was the next great 
era ; and as this department of mechanical science has led to 
such incalculable national results, and influenced in an especial 
manner the produce and consumption of coal, it certainly de- 
serves particular notice in this little work, inasmuch as the 
honour of originating it has been the subject of much con- 
troversy. 

The idea of locomotion was entertained by the celebrated 
Mr. Watt, about the year 1759 ; but he does not appear to 
have followed it out, either by a patent, or by constructing any 
engine. 

In 1811, Mr. Blenkinsop, of Middleton near Leeds, aided 
by the advice and suggestions of the late Mr. John Strakw, 
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took out a patent for a locomotive engine, to be fitted up with 
toothed wheels, working into a corresponding rack rail, fixed 
along the centre of the railway, and which was afterwards 
adapted to one of the main rails. The friction and additional 
cost of this application were so great as to preclude any great 
hopes of its ever being made practically useful. 

In 1812, Mr. W. Chapman took a patent for an improve- 
ment, by extending a chain along the centre of the railway, 
adapting the engine with certain grooved wheels, around which 
the chain was so led as to enable the engine to be pulled along, 
together with its load. This application was soon after tried 
at Heaton coUiery, but was not looked upon with much 
confidence. 

In 1813, Mr. Brunton, of the Butterly iron-works, fitted 
up an engine at Newbottle colliery, propelled by iron pillars, 
similar to the legs of horses ; but this also was found to be 
inconvenient and objectionable, and was consequently aban- 
doned. 

Hitherto, as will be seen by the above detail, the only 
feasible scheme of obtaining eficctual locomotion seemed to be 
the procuring of some fulcrum, as it were, upon which to ope- 
rate with steam, or to propel by rack work, pulling, or thrust- 
ing. To operat<e by mere friction or gravity had not as yet 
occurred to any one, until the late William Hedley, Esq., 
viewer, who had the direction of Wylam colliery, con- 
ceived the idea ; and having satisfied himself by a variety of 
experiments with the waggon-way carriages, he took out a 
pat^it for the invention, which bears date March 13, 1813. 
The experiments were made by men placed upon the carriages, 
and working the teeth gear by means of handles. The weight 
of the carriage, and the number of waggons drawn after it, 
were varied, but came to corresponding results, which were 
decisive of the fact, " that tlie friction of the wheeh of an engine 
carriage upon the raih was sufficient to enable it to draw a train 
of loaded waggons,'" 

So conclusive were the experiments, that an engine was im- 
mediately constructed. ^' The boiler was of cast iron, with a 
longitudinal tube into the chinmey— the engine had one cylinder 
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and a fly wheel ;^ and although it was defective, it oonfirmed 
the principle. ** A second engine was oonatracted with two 
cylindera, the boiler of malleable iron ; the fire tube was en- 
larged, with a return tube to the chimney, now situate 
at the same end of the boiler as the fire*place ; it was phiced 
upon four wheels/^ This engine succeeded so well that it drew 
eight loaded waggons at the rate of four or five miles per hour, 
and completely superseded the use of horses, which at that 
time was a ruinous expense to the colliery, and notwithstand- 
ing that the railway was upon the tram-road system. Injm-^ 
tice^ therefore^ to Mr, Hedley, he is entitled to the honour of being 
the inventor of the present principle of locomotion. 

In 1814, Mr. George Stephenson, having given his attention 
to the subject, fitted up an engine at Killingworth colliery, the 
action of which was communicated to the wheels of the engine 
carriage by means of an endless chain, instead of tooth wheels, 
as in Mr. Hedley^s ; but, like that gentleman^ its action was 
solely by its own gravity, or the friction of the wheels upon 
the rails. 

Up to this period, the great consideration was lightness ; 
but it was soon discovered that the heavier the engine, the 
more eifective it was ; and these fundamental principles being 
now universally admitted, improvement rapidly followed im- 
provement. But beyond the above general statements it is 
not my province to wander, further than to observe that the 
discovery seemed to hold out a new panacea for the distant 
coal-fields, and soon after led to the project of converting the 
Auckland district to the purposes of export, by means of the 
Stockton and Darlington Bailway. This caused a new and 
most influential coal-field to be brought into competition with 
those of the rivers Tyne and Wear, at a time, too, when a 
great proportion of the prime coal of the former had been 
wrought away. 

This railway, 26 miles from Stockton to Witton Park col- 
liery, was opened in September, 1825 ; and so rapidly did its 
trade in coals increase, that in the year 1841 (16 years) a vend 
was realized of 498,000 tons. 
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The fulfilment of the saDguine expectations of the proje(^tors 
of this railway, successively led to the adoption of those of the 
Glarence, Brandling Junction, Sunderland and Durham, Hart- 
lepool, and Stanhope and Tyne ; and consecutively to the en- 
actment of the new harbour of Seaham, and re-organization 
of those of Hartlepool and of Middlesbrough, mainly depend- 
ing upon the shipment of coal. 

Those measures induced districts to be opened, and collieries 
to be founded, in quarters never before thought of for exporta- 
tion. Each new speculation seemed to possess some advantage 
more prominent than those of the old collieries. Accumulative 
circumstances conspired to produce a superabundance of coal, 
from distant parts of the county of Durham, and to throw into 
the back-ground many of the collieries producing inferior coal 
upon the river Tyne. 

About the year 1818, whilst competition ran high, a device 
was fallen upon by Mr. Groudace, then agent to the Lambton 
family, having for its object the twofold purpose of economizing 
the expense of casting the coals into the ship, and also of en- 
hancing their value by avoiding breakage. This was by fitting 
up each keel with eight square tubs, containing a Newcastle 
chaldron of 53 cwt. each ; which tubs were filled by lowering 
down the coal-waggon to the keel ; after which, they were 
lifted up by a steam-engine, and delivered into the hatchway 
of the vessel, at Sunderland. The advantages of this system 
were so apparent, that a general adoption of it took place 
upon the river Wear ; and all coals shipped in that manner 
held a superiority of price over those dealt with in the ordinary 
way. 

The extensive use of the locomotive engine gave rise to an- 
other source of trade for gas coals, viz., the formation of coke ; 
which is rendered more profitable, because it is manufactured 
from the screened small coal, otherwise unsaleable. To supply 
this trade, coking ovens have been erected in great numbers — 
not only in this district, but at the ports of delivery — whereby 
the broken coal is greatly absorbed. Notwithstanding, how- 
ever, the various qualities of coal throughout the midland 
districts, many of them excellent of their kind, none are found 
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capable of competing with those in the neighbourhood of 
Garesfield, Tanfield, Blaydon, and the Auckland collieries ; 
which, in consequence, mainly supply the engines of the metro- 
pcditan and continental railways. 

On analysis, the Oaresfield and other coals have yielded 
constituents as under: — 
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In order to obviate the breakage of coals upon the river 
Tyne, occasioned by the fall from the ordinary spouts to the 
vesseFs hatchway, Mr. W. Chapman, about the year 1800, took 
out a patent for the drop, now so universally used, by means 
of which the waggon is lowered down close upon the hatchway 
of the vessel. Manifest as this improvement appeared, it was 
allowed to sleep entirely unnoticed, until within a short period 
of the expiration of the patent, when it was applied in 1810 
by Mr. Benjamin Thompson, at Wallsend, and was afterwards 
generally adopted. In 1804, Mr. T. Bang also constructed a 
moveable railway at Jarrow colliery, suspended by blocks and 
chains, in order to accommodate the fall of the coals to the 
state of the tide. 

The principles of ventilation had, since the year 1800, 
received very considerable light, especially in subdividing the 
principal column into subsidiary columns, with a view of keep- 
ing the working parts always supplied with air, which had not 
passed through any of the old wastes, and also in carrying 
such adulterated air through passages to which none but proper 
persons could get access ; and instead, as heretofore, of pass- 
ing the said adulterated air over the fire of the furnace, it was 
conveyed to the upcast shaft, without such intervention, the 
furnace being fed with fresh air. To carry out this system, 
artificial crossings have been introduced, by which one column 
of air is made to pass over another. The rarefaction has also 
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been sacoesaivdy effected by introdudiig hot steam into the 
upcast shaft, and by heating the exterior of cylinders, through 
which the adulterated air was made to pass. Air-pumps 
wrought by steam-engines have also been in turn adopted* 
But all these devices have fallen to the ground, and left the 
simple rarefying furnace, properly guarded, as the most effica- 
cious application to the production of a well-ventilated colliery. 

The least quantum of air required in a fiery colliery (that is, 
in the principal passages) is considered to be from 350 to 400 
cubic feet per second, or the area of the passage multiplied by 
its velocity ; and in many well-ventilated collieries, the current 
amounts to S0,000 cubic feet per minute. The Belgian en- 
gineers ocmsider 20Q cubic feet per second requisite, although 
many of the mines do not possess above 80 to 100. 

A column of air, 6 feet square, = 86 feet area, running at 
the rate of 8 feet per second, viz., 86 x 3 = 108 « 60 = 6,480 
cubic feet per minute, was thought ample in former times, even 
in fiery collieries around Hebbum — say from 5,000 to 6,000 
cubic feet per minute. 

The project of obtaining part of the vast quantities of coal 
buried in the crept workings of most of the collieries in the 
High Main Seam, below bridge, led to most important events. 
In Walker, Bigge^s Main, Wallsend, Heaton, &c., a partial 
working of those pillars had been made, previous to the creeps. 
In the nioi» recent collieries of Hebbum, Jarrow, Percy Main, 
&c., the creeps had taken place before any such robbing 
had occurred. 

The steel-mill, previous to the year 1815, was the only safe- 
guard to Back cuttings out ; and although experience proved 
that after a certain period the inflammable air was greatly 
driven out, and was succeeded by carbonic acid gas, yet, from 
the crushed state of the mine, the expense would never have 
been borne, nor safety acquired, without some other aid : this 
desideratum was providentially acquired by the invention of 
the safety-lamp. 

In 1813 was established, the Sunderland Oonmiittee for 
Prevention of Accidents in Goal Mines, Sir B. Milbanke, pre- 
sident, to whom was exhibited, by Dr. Olanny, his newly^ 
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iiiyented safety-lamp, consisting of an insulated light, supplied 
with air by means of a pair of bellows ; and to Dr. Glanny, 
beyond all doubt, belongs the honour of first conceiving the 
idea, and of executing a lamp to bum safely in an explosive 
atmosphere ; in further corroboration whereof, I beg to add the 
following certificates : — 

In May 1813, a paper was read before the Boyal Society, 
entitled, " On a steady light in coal-mines, by W. Keid Olanny, 
M. D./^ and which was soon afterwards published in the Philo- 
sophical Transactions. 

On the 1st of October, 1813, the same safety-lamp was 
exhibited at the Literary and Philosophical Society of New- 
castle-upon-Tyne, and to the members of the Sunderland 
Society above mentioned. 

" An experiment took place this day on Dr. Olanny's lamp 
for preventing explosions in coal-mines. It was effected at the 
mouth of the upcast shaft of the Herrington Mill pit, by means 
of inflammable air obtained from a cast-iron tube, communi- 
cating with the Hutton seam, and witnessed by the undersigned. 

^' In order to ascertain the quality of the gas given out at 
this tube, a bladder was filled from it ; and, on trial, its con- 
tents proved to be carburetted hydrogen gas of the purest 
nature. 

^^ One end of the leaden pipe was aflSxed to the iron tube-^ 
the other end placed within a room which was quite closed up, 
except at the door where the pipe entered. In a very short 
time, the carburetted hydrogen gas became mixed with the 
atmospheric air of the room, up to the firing point ; when the 
lamp, with a lighted candle within it, was carried to the centre 
of the room ; and after conveying two or three draughts of air 
through the bellows, an explosion took place, which extin- 
guished the candle without communicating to the surrounding 
inflammable atmosphere. 

" The experiment was practised a second time, and the 
same results followed. 

" On witnessing the experiment, the undermentioned Wil- 
liam Patterson and Joseph Gleghom declared that they would 



5d 

go into any part of a mine without fear, if lighted by this 
lamp. 

"J. H. H. Holmes. 

** William Patterson. 

" Joseph Gleghorn. 

" Anthont Hoppeb. 

" G-BOROB Patterson. 
" Herrington MiUs pit, Oct. 16, ISIS.*" 

The fourth certificate is dated Nov. 20, 1815, and states 
that Dr. Glanny, and Holmes, Patterson, and Birkbeck, de- 
scended the same pit, 101 fathoms^ and made further experi- 
ments with the lamp, at a place in the mine where the gas was 
exuding from the ^' deads'*^ of the Hutton seam below, and in 
an atmosphere where, '^ if the candle had communicated with 
the circumambient air, the mine would have been blown to 
pieces,'' 

The following is a description of Dr. Olanny's improved 
safety-lamp, lately published by him : — 

^' In this lamp there is no inside apparatus as in Mueseler's 
lamp, and the wire-gauze cylinder contains no less than 512 
more apertures to the square inch than in any other lamp 
heretofore known to the public. The lower part of the lamp 
is constructed with glass, half an inch thick, guarded by a 
brass shield ; and the air with which the lamp is fed descmds 
through the wire -gauze cylinder to the flame of the oil lamp.'** 

The weight of Dr. Clanny's improved safety-lamp is 2 lib. 2 oz. 

In the year 1815, however, the safety-lamp of Sir H. Davy 
was discovered ; and which led to the immediate and exten- 
sive re-opening and working of the crept wastes of all these 
extensive collieries, and has been the means of recovering 
millions of value in coal, otherwise irrecoverably lost. 

It was on the Ist of January, 1816, that the lamp was first 
tried by me at Hebburn colliery. Simultaneous with this in- 
vention, was also the lamp of Mr. George Stephenson ; but 
whatever might be the merits of the latter in point of principle, 
the practical utility of Sir H. Davy's has carried it into uni- 
versal adoption. 

I 2 
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To guard against the many bad oonsequenees and loss of 
coal by creeps, and finding, moreover, the practicability of 
working, away the pOlars, even in the very deepest collieries, 
Mr. Buddie took up the suggestion of subdividing the coal-field 
into minor districts, defended from each other by thick barriers 
of coal, and ventilated by distinct cun*ents of air ; so that in 
the event of a creep happening in one district, it was utterly 
prevented from spreading beyond its decreed boundary. The 
advantages derived from this system were the procuration of 
nearly all the coal, uninjured by crush or creep, and a 
great saving of expense, by curtailing the quantity of waste, or 
dead mine, otherwise requisite to be aired and travelled. 

Under-ground steam-engines have, since 1800, become fre- 
quently applied to the raising of coals and water from the deep 
workings — sometimes placed near to the shaft, but sometimes 
many hundred yards in the interior. The principal difficulty 
attending their adoption, consists in supplying them with fresh 
air, without incommoding the other parts of the mine, and also 
of safely providing for the conveyance to the upcast pit of the 
hot smoke — ^the want of which has, in very many instances, 
produced the firing of the coal, and the most grievous conse- 
quences thereupon. 

So far back as 1776, an under-ground engine was placed 80 
fathoms down Saltom pit, at Whitehaven colliery, for the pur- 
pose of pumping water from the low level to the great seam. 

Various improvements had taken place in the underground 
Acmd-fumpB, The rag or chain pump had nearly disappeared, 
and was superseded either by common bucket-pumps, lifting 
one to another by means of wooden boxes, or the single forcing 
pump, wrought by lever, and fitted up with pipes. As an im- 
provement upon this, in 1812, I introduced at Hebbum a dou- 
ble forcing pump, with fly-wheel attached. 

Triple cranks, worked by horses, were also in common use 
at this period, for forcing water from the deep workings. 

The water in the deep collieries of the Tyne and Wear is 
unifprmly salt, accompanied with various other admixtures. 
The water at St. Lawrence, near Newcastle, has been analyzed 
as follows : — 
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Sulphate of lime - - 44*88 

Chlorite of calcium - - 854*08 

Chlorite of magnesia - • 193*92 

Sulphate of iron - - 7*28 

Common salt - - - 2938*24 



4038*40 



About the year 1812, the late Mr. Crowther, engineer, con- 
ceived the idea of substituting the corves or wicker baskets 
with sheet iron tubs of similar form. They were set to work 
at Washington colliery ; but as they had to pass each other at 
speed in the shaft, they were found impracticable and discon- 
tinued. 

In the year 1836, a substitute was attempted for corves, at 
South Hetton colliery, by applying a large iron tub, holding 
upwards of a ton of coals, and emptied by machinery. It was 
adopted at two or three other collieries ; but it very soon gave 
way to square tubs, fitted up with wheels, and containing 
from 6 to 8 cwt. each, drawn up the shafts in cages moving in 
conductors. They are sometimes made of iron, but more 
commonly of wood ; and are found to be so decided an im- 
provement upon baskets, that they have since come into gene- 
ral use. It is somewhat strange that this system of drawing 
coals was also invented by Mr. Curr, and has been practised 
ever since, in the Yorkshire and Derbyshire collieries, but was 
never until lately adopted by us, although possessing such de- 
cided superiority in many other respects. 

About, this period, the patent safety fuze was invented by 
Messrs. Beckford and Co., of Cornwall, consisting of a hempen 
tube, an eighth of an inch in diameter, containing a core of 
gunpowder, about the size of a small needle. The fuze is 
placed in the charge — tamped up — and fired off with safety by 
lighting up the end. It bums at the rate of about 30 inches 
per minute, and contributes vastly to both safety and economy, 
being sold for about 8d. per 24 feet. It is getting into gene- 
ral use. 

The wire rope invention came into notice about the year 
1836 ; and round and flat ropes of iron are now in current use. 
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both in shafts and upon inclined planes, for which latter they 
are especially adapted. 

At the Oork meeting of the British Association in 1843, Mr. 
Bowness, of Workington, transmitted to Professor Sedgwick a 
plan for raising coals without either ropes or chains, as follows : 

First, the shaft is fitted up with four spears as guides. 

Second, the main working spear is attached to a crank of 
the engine,"'making a 12-feet stroke in the pit. 

Third, these fixed spears are furnished with pauls or catches 
at every 12 feet, whereby to sustain the full tub whilst the 
stroke is reversing. 

Fourth, upon the working spear are attached bars of iron at 
every 12 feet, so contrived as to take hold of the bow of the 
tub, and hft it up a stage, to where it is held by the catch, till 
the returning stroke ; and so on till the tubs successively reach 
the surface. 

The preservation of the mining property, and of the lives of 
the people, has not only engaged the attention of the most ta- 
lented of the colliery managers, but also of committees of gen- 
tlemen not immediately interested in the trade. Such was the 
committee of 1813, founded by Dr. Grey (then rector of Bi- 
shopweannouth, late bishop of Bristol), having for its pre- 
sident the late Sir Balph Milbanke, Bart. The efforts of 
this committee, and the reports and papers published by them, 
were the means of drawing Sir H. Davys attention to the 
subject, and led to his invaluable discovery of the safety lamp 
in 1815, as before related. 



SECTION IV. 

ANAI.YSIS OP DB. M*NAB"*S VIEW OP THE COAL TRADE IN THE 

YEAR 1792, HIS LETTERS IN J 800 AND 1801, AND 

MR. EDINGTON^S WORK IN 1813. 

Statement of the number of persons employed above and be- 
low ground on the rivers Tyne and Wear, viz : — 
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Tyne. Wear. 

At collieries, waggons, keels, fitters, trimmers, 

pilots, agents, &o., ... - 9,854 7,080 
500,000 chaldrons of coals will require 150,000 

tons of shipping, requiring - - - 8,000 5,100 
Carpenters, ropers, smiths, and other persons 

whose employment rises out of the trade 4,046 2,820 
Other members of the families unemployed, but 

depending for support upon the workers 16,575 11,250 



38,475 26,250 
Total - - 64,725 

The Wear calculation is made upon a yearly vend of 840,000 
chaldrons, requiring 106,200 tons of shipping. 

The Whitehaven district, and the Frith of Forth, were 
taken to employ also a population, including seamen, of 6000 
persons. The Doctor says, ^^The custom which has lately taken 
place of screening the coals at the several pits, has been found 
to be very injurious ; and that the constantly glutted state of 
the markets during the open trade, had led to the necessity of 
the coal-owners combining.^ The coal duties, too, were grevi- 
ously oppressive, being ^ Newcastle chaldron : — 





8. 


d. 


To London 


16 


6J 


Ooasting duty 


- 9 


6 


Foreign duty 


16 


5 


Ireland - 


- 2 


1 



M^Nab^s estimate of the duration of the coal-field is founded 
upon the following data : — 

Total extent, 20 miles by 15 == 300 square miles. 

Average thickness of seams, 4^ feet, out of which on^-sixth 
to be left in pillars. 

The Newcastle chaldron in weight 53 cwt., and the London 
chaldron 27 cwt. 
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London ChM. 

The estimated annual oonsomption to be, London 900,000 

Coastwise .... 700,000 

Foreign oonsumption - - 250,000 

Local consumption ... 450,000 



Equal 8,100,000 tons. 2,300,000 

He thus calculates, after allowing onendxth ; and taking a 
cubic yard to weigh a ton, that each square mile will contain 
3,845,000 tons, and that each square mile will hold the con- 
sumption for one year and quarter = 375 years. 

He also calculates the coal district between Ihe west part 
of the above and Whitebaven to contain coal sufficient to serve 
the same consumption for at least 600 years ; and as the ex- 
portation to Ireland was likely to be supplanted by the dis- 
covery of .coal in that country, the increased duration ol the 
western district, on that account, might be taken at 300 years, 
maJdng in all 1200 years. 

He states the capital employed in the trade as follows : — 

Gapital employed in the collieries and craft - £1,030^000 
Shippmg in the two ports - - - - 1,400,000 

Oapital employed by the London merchants - 700,000 



Total - 3,130,000 

In 1800, Dr. M'Nab wrote to Mr. Whitmore, M. P., to 
the following effect : — 

^' The want of sufficient demand at market has always been 
the cause of embarrassment to the trade.^^ 

tfp Lond. Cliald. Coastwise, 
s. d. 8. d. 

The duties at this time were - 8 10 5 6 

Bichmond shilling - - - 6 

9 4 
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And in the month of Maroh, best coals were, at Newcastle, 
26s. y chaldron, — ^in London 50s. == £5., — 18s. 8d., of which 
went to government. 

After 1773, the influx of collieries produced such an over- 
supply, that regulation was imperatively called for, notwith-* 
standing the vend of certain collieries, in 1799, was as follows : 

Hebbum - 28,246 Heaton - 30,082 

Bewick and Grafter 29,992 Wallsend - 43,228 

Willington - 30,010 

161,658 

The increased value of materials, from 1791 to 1798, was as 
follows :— Deab, £1, 10s. to d^lO, 10s. per ton. Timber, lOd. 
to Is. 4d. per foot. Powder, £4, 10s. to £10 per half-barrel. 
Bopes, 32s. to 52s. per cwt. Goals, 50s. to 70s. per wey. 
Candles, 7s. to 8s. 3d. per dozen lb. Leather, Is. 5d. to 2s. 
per lb. Boiler plate, 30s. to 38s. per cwt. Iron, 18s. to 24s. 
per cwt. Labour, 30s. to 42s per month. Do., 45s. to 63s. 
In 1801, Dr. M'Nab, writing to W. Manning, Esq., M. P., 
chairman of the Goal Trade Gommittee, says that Wallsend 
produced, previous to the last agreement for regulation, in 
1796, 49,795 Newcastle chaldrons; and in 1799, 43,328. 
Whilst it stood upon the basis at 64,500, other large collieries 
had only 45,000 ; the trade being willing to give that prefer - 
ence rather than continue the confusion that had reigned from 
1782 to 1789. 

Mr. Edington wrote upon the subject of the coal trade and 
its abuses in 1813. He states the price of coals on board ship 
at that time as follows, per Newcastle chaldron : — 

Tyne, 1st class, Wallsend, &c. 4 collieries 34s. 6d« 

2nd do.. Temple Main, &c. 6 do. 33s. 6d. 

Srddo., - - 6do.27s.6d.to31s.6d. 

4th do., - . 3 do. 26s. 

6th do., - - 9 do, 25s. 

6th do., - - 4 do. 24s. 6d. 

7th do., - - 6 do. 22s. 

The 5 Sunderland best coals were 30s. 6d. and 28s. 6d. ; 
and the 5 seconds, 25s. 6d. to 26s. There were also several 
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inferior collieries, with indefinite prices ; the Sunderland coals 
selling upon a par with the 3rd class of the Tyne. 

, State of the Carrying Trade in 1813. 

176 chaldrons of Wallsend coals, at S4s. £299 4 

112 spoutage, at 6d. - - 2 16 

8 keel dues, at 13s. 4d. - - - 5 6 8 

Beer and bread money - - - 1 10 8 

Coasting duty - - - - 8 16 6 

Lighterage - - - - 5 2 8 

Corporation charges and sundries - - 3 18 

Insurance, £326 - - - - 5 3 



831 17 6 



ft 

London charges - - £24 15 7 

King's duty, 12s. 6d. - - 214 3 6 

Factor's commission, disct., soorage, &c. 13 15 7 

252 14 9 

584 12 3 
Made out, 343 London chaldrons, 21 chaldrons per 

score, also receiving 8d. per chaldron metage, 5 Is. 876 1 1 1 



Profit - £291 18 10 

The coal-buyers' profits at this time were 12s. 6d. per 
chaldron. 

In the county of Cumberland there were, in 1813, not above 
570 colliers, raising about 660 waggons per day, or 3960 per 
week ; each waggon containing about a London chaldron, or 
45 Winchester bushels. 

Wages for hewing had advanced during the last 12 years 
from 2s. 3d. to 3s. 4d. per day. 

At this period, viz., 1813, the following speculative opinion 
was formed as to the exhaustion of certain collieries : — 

In 7 years. Felling, Walker, Benwell, Wallsend, and Hea- 
ton, annual vends 133,000 chaldrons. In 14 years, Percy 
Main and Burden Moor, annual vends 85,000 chaldrons. In 
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21 years, Hebburn, Jarrow, Bellas Willington, Manor, Eil- 
lingworth, Coxlodge, Ellison^s, BusseFs, and Peareth, annual 
vend 261,000 chaldrons. Total vend 479,000 chaldrons. 

In October, 1809, during the time of the contmental war, 
when a great proportion of the ships belonging to the coal 
trade were profitably employed in the transport service at 25s. 
per ton per month, coals become scarce in London, and a con- 
sequent rise took place, best coals being put up to 34s. per 
chaldron. The ship-owners resisted this advance; and the 
coal-owners thereupon hired ships, at the enormous rate of 
27s. per London chaldron ; notwithstanding which the profits 
of ship and coal owners ran as follows : — 

The coal-owner. 

£. 8. d. 
Invoice price of coals per Newcastle chaldron on board 

ship 1 14 

Duty and factorage in London, at 16s. per London 

chaldron - - - - 1 12 

To freightage of two London chaldrons and expenses, 
at 27s. 2 14 



6 
Selling one Newcastle chaldron in London, 68b. 6d. 
per London chaldron - - - 6 17 



Surplus ^eo 17 
Therefore, by the coal-owner freighting his own coals, in lieu 
of S4s. per chaldron he got 51s. 

The ship-owner^s profit was stated as follows : — 

£. 8. d. 

To 100 Newcastle chaldrons of coals, at 34s. 170 

Meter's office, trinity dues, market dues, &c. 3 14 6 

Metage and orphans' duty - - 12 10 

King's duty and bond - - - 135 2 

Factor's commission, scorage, &c. - 16 7 6 



Carried over 337 14 

K 2 



68 



Brought over 
Undertaker^a bill delivering cargo 
Duke of Richmond's shilUng, ballast, &c. 
Lightermen for dispatch 
Wages and provisions 



Sale of 214 London chaldr^os, at 68s. 6d. 



Profit upon a voyage performed in about 24 days £293 3 



£. $. 


d. 


337 14 





26 





15 





2 8 





60 





439 16 





732 19 






Extrawdinary price of coals, 
dron : — 

Newcastle. Sunderland. 

8, d, s, d. 

1808, Sept. 52 6 - 47 6 
Oct. 55 0-43 6 

1809, March 58 0-46 
April 63 9 - 52 6 
May 53 9-45 6 
Deo. 74 - 73 

1810, Feb. 74 - 73 
March 70 - 70 



in London, per London chal- 

NewcasUe. Sunderland. 

8, d. 8. d» 

1810, April 68 - 67 
July 58 0-50 
Aug. 59 0-59 
Dec. 68 - 54 

1811, Feb. 70 . 60 
March 66 - 56 
May 56 - 53 
June 56 0-53 



SECTION V. 

PARLIAMENTARY ENQUIRY IN THE TEAR 1800. 

In the year 1800, a parliamentary investigation was set on foot 
regarding the alleged high prices of coals, and the existence 
and effect of the coal regulation. Before the committee were 
examined Charles Brandlmg, Esq., Nathaniel Clayton, Esq., 
Thomas Ismay, Esq., John Martindale, Esq., and several 
others ; and, amongst the various subjects enquired into, the 
following information was elicited, viz. : — 

That the first coal regulation agreement took place in the 
year 1771, fixing the selling price of coals on board jdiip at 
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from 128. to 15s. per Newcastle chaldron, deducting therefrom 
as fittage upon the Tyne Is., and on the Wear 2s. 6d. 

In 1771, Washmgton coals were sold on board ship at 13s. 
6d. ; deduct fittage, 2s. 6d. ; net price, lis. for the waggon of 
20 bolls. With regard to the rate of compensation expected 
by persons adventuring in coUieries, the manager of Washmg- 
ton colliery said their capital was £15,000, for which they ex- 
pected an annual profit of 15 per cent. 

In 1782, there was great confusion in the trade, previous to 
which the best coals had been sold on board ship at 22s. ; de- 
duct fittage. Is. 6d. ; net price, 20s. 6d. 

In 1783» a further agreement took place in the trade, which, 
with partial interruptions^ has continued ever since. 

In 1790, the loss per screening at this period was stated to 
be 2s. per chaldron. 

In 1796, the Wear basis was, under the regulation, 806,000 
chaldrons. 

In 1799, the Sunderland fittage advanced from 2s. 6d. to 
Ss. per chaldron. The price of the best coals on board ship 
was 24s. 6^d. ; add trimming 4d., and custom-house charges 
lOf d. ; in aU, 25s. 9id. 

The wages of pitmen had increased 50 per cent, within 10 
years. 

The number of keels in the river Tyne in 1 790 was S38, and 
there were in 1799 only 319 ; whereas the number of keels in 
the Wear had increased from 412 up to 520. The number of 
ships engaged in the coal trade to London from these ports 
was 597. 

The vend of coals from the river Tyne in 1780 was 366,260, 
and in 1785, 449,997 chaldrons. 

The river Wear vend of coab from 11 collieries, during 6 
years, with a basis of 276,000 chaldrons, was, in 1790, 283,416; 
in 1791, 292,354; in 1792, 314,030; in 1793, 298,104; in 
1794, 278,888 ; and in 1795, 288,721. During the four fol- 
lowing years, with a basis of 288,721 chaldrons, it was, in 1796, 
253,020 ; in 1797, 273,625 ; in 1798, 268,801 ; and m 1799, 
287,738. 



T* 
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The following id a statement of the vend of coaLs, in New- 
castle chaldrons, from the north of England in 9 years : — 

FOREIGN. LONDON. COASTWISE. 

Hartley Hartley Hardef 
Sunder- and Souder* and Sander- and 

Mewoasile. land. Blyth. Newcastle, land. Blyth. Newcastle, land. BIyth. 

179145,702 M,150 127 320,218 51,759 28,044 78,149 194,949 11,657 

179242,993 53,313 234 358,707 42,572 29,000 97,399 214,317 9,400 

179334,105 50,064 48 357,368 43,035 24,546 108,181 211,977 14,004 

179440,461 38,885 128 303,366 59,475 26,197 84,094 184,464 11,455 

179540,342 5,884 48 342,540 79,157 20,362 120,956 203,790 11,132 

179642,778 6,293 542 329,753 53,406 20,300 109,034 196,839 9,423 

179738,149 6,434 32 348,646 56,978 27,434 110,520 219,604 12,172 

179844,722 5,112 166 296,866 63,716 23,661 97,503 210,416 14,172 

179943,366 4,039 127 332,165 75,232 26,642 115,654 223,339 15,047 



372,618 224,1751,4522,995,629 525,330 226,186 921,4801,859,695108,462 

Mr. Ismay said that rye was the chief bread of the pitmen, 
the market price of which was, then, lis. ^ bushel, but was 
sold to them by the coal-owners at 5s. ^ bushel. He also 
gave evidence that, in one year, during a " fighting trade/^ 
Throckley colliery, in which he was a partner, lost, upon a 
vend of 11,000 chaldrons, nearly d^SOOO. 

The vend from the river Tyne from the year 1786 to the 
end of the year 1799, had only increased in the ratio of 5091 
chaldrons y annum, being in tihe year 1786 - 428,685 

And in 1799 - 494,869 



In 13 years 66,184 
The price paid for coals in London, from the year 1734 to 
the year 1799> according to the account of the Earl of Thanet, 
founded upon 100 chaldrons, was, — In 1734, jP135 12s. ; in 
1743, £145 3s., showing an average price in 10 years of 30s. 
Y chaldron. In 1769, £192 5s. ; in 1779, £218 15s., show- 
ing an average price in 10 years of 35s. ^ chaldron. 

Chaldrons. 

The river Wear vend of coals in 1772 was - 257,274 

And in the year 1 799 - 287, 788 



Increase in 27 years = 1128 per annum 30,464 
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Mr. Ismay gave evidence relative to the increased price of 
working coals between the year 1792 and 1800, in which he 
enumerated not only labour, but leading charges, materials, 
engines, and, in short, every description of expense, which he 
summed up to 9s. lOd. per Newcastle chaldron increased charge. 

The late Mr. Clayton, Town Clerk, was examined as to the 
profits of the coal- owners, when he gave evidence to the follow- 
ing effect : — '^ I have possessed the means, and have had fre- 
quent opportunities of adventuring in speculations of that na- 
ture. I have ever declined doing so, upon the principle that 
the average profits resulting from those adventures were inade- 
quate to the employment of so much capital as they required, 
and to the risk attending them,^^ 

The committee wound up their report by recomimending 
stringent measures to be taken to put down the combination, 
and also to encourage the inland coal ; but no effectual legisla- 
tion resulted from their labours. 



SECTION VI. 

PABLIAMBNTART ENQUIRY IN THE TEAR 1829. 

In the month of May, 1829, a committee of the House of 
Lords sat, upon the subject of the coal trade ; and amongst 
many other persons examined were R. W. Brandling, Esq., 
John Buddie, Esq., and Hugh Taylor, Esq., who successively 
deposed to the following matters : — 

That the substitution of weight instead of measure would be 
highly desirable. 

That the positive waste by screening, including coals stowed 
below ground, amounted to little short of one-fourth of the 
whole mine. 

That the regulation broke up in December, 1828, and it was 
then an open trade. Complaints were made of the injustice 
of allowing the inland coals to be brought to London at less 
duty than those from the north, although that duty had been 
lessened in 1824 to the same rate as that on the coasting coals. 
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That there were» in 1828, 41 collieries under regulation on 
the Tyne, 86 of which vended 667,484 Newcastle chaldrons ; 
and 18 on the Wear, 8 of which vended 441,337 chaldrons ; 
making together 1,108,821 chaldrons. 



^ from i 


'hi Siven ' 


rune and Wear dmirvM 


30 Yea 




NetocattU OAaldrons. 






NEWCASTLE. 


SUNDERLAND. 




CoMtwue. 


Foreign. 


Coastwise. 


Foreign. 


1800 


687,793 


47,487 


298,837 


4,622 


1801 


452,192 


60,401 


231,018 


4,767 


1802 


494,498 


44,000 


806,076 


31,206 


1803 


606,137 


44,324 


298,946 


10,167 


1804 


679,929 


62,589 


299,552 


4,162 


1806 


662,827 


49,572 


313,307 


6,966 


1806 


688,277 


46,683 


306,271 


2,613 


1807 


629,960 


27,424 


290,938 


4,276 


1808 


619,126 


16,001 


348,623 


2,058 


1809 


639,098 


13,639 


324,130 


973 


1810 


632,299 


17,253 


870,712 


1,919 


1811 


638,369 


17*964 . 


330,942 


1,729 


J812 


630,633 


24,986 


338,854 


3,148 


1813 


684,184 


14,761 


347,150 


1,779 


1814 


649,151 


31,986 


373,241 


11,029 


1815 


650,209 


42,434 


337,908 


16,989 


1816 


678,161 


43,783 


387,687 


15,930 


1817 


622,977 


51,797 


363,868 


11,627 


1818 


671,871 


47,744 


391,780 


15,839 


1819 


639,987 


89,736 


378,445 


15,471 


1820 


766,613 


44,826 


416,972 


14,426 


1821 


692,321 


48,097 


396,206 


14,676 


1822 


655,159 


54,160 


396,921 


16,418 


1823 


738,909 


46,726 


497,126 


15,546 


1824 


687,603 


49,044 


491,187 


15,880 


1825 


687,029 


61,444 


621,796 


16,631 


1826 


792,866 


62,620 


646,666 


14,498 


1827 


683,746 


66,417 


623,437 


14,963 


1828 


725,082 


69,326 


609,567 


22,941 


1829 


738,426 


62,264 
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Upon the subject of the prioe of coals, it was stated that the 
highest ever known under a regulation was 18s. to 18s. 3d. per 
London chaldron, = 36s. per Newcastle chaldron, and 2nd 
and 3rd class 4s. or 5s. per chaldron less. 

EiddeU's Wallsend was, in 1817, 80s. 9d. ; 1819, 27s, 3d. ; 
1821, 30s. Id. 

Prices of coal per Newcastle chaldron, at diiferent periods : 

1800 1805 1810 1815 1820 1825 1828 

Russell's - 20s. to 278. 30s. 34s. 348. 34s. 33s. 33s. 
Bewicke's Wlsd. 20s. to 26s. 29b. 34s. 34s. 34s. 33s. 349. 
Hebbum - 20s. to 26s. 29s. 33s. 34s. 33s. 30s. 30s. 
Willington - 22s. to 26s. 29s. 33s. 33s. S3s. 30s. 30s- 
In 1820, a return from 2s. to 3s. per chaldron was made upon 
the above prices. 

Felling ranged as follows :— 1803, 21s. 6d. ; 1804, 23s. Id. ; 
1805, 23s. 9d. ; 1806, 21s. 6d. ; 1807, 20s. 3d. ; 1808, 19s, 
2H; 1809, 23s. 9d. ; 1810, 23s. 2id. ; l^H. 19s. 4|d. ; 
1812, 17s. 9id. ; 1813, 19s. S^d. ; 1814, 19s. 4d. ; 1815, 18s. 
lid.; 1816, 17s. 7fd.; 1817, I7s. 9|d. ; 1818, 17s. 8|d. ; 
1819, 17s. 7|d.; 1820, 15s. 2d. The government duty was^ 
at this time, 6s. 6d. per London chaldron upon the Tyne, and 
6s. upon the Wear. 

The highest price of Tyne coals was, in 1810, 17s. 3d. per 
London chaldron, = 34s. 6d. per Newcastle chaldron, which 
price continued till 1828. 

Prices of coals at London before and after the taking off the 
duty of 3s. 4d. per chaldron, in 1824 : — 

1822 1823 1824 1825 1826 
s. d. 8. d. 8. d. s. d. 8. d. 

Bewicke's Wlsd. 41 3^ 46 

Russell's do. 40 3^ 47 

Stewart's do. 43 6 48 

Brown's do. 37 llf 42 11^ 

The coasting duty still remained 6s. per Newcastle chaldron. 
Oversea duty, round - 17s. do. 

Small - 4s. 6d. do. 
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The smaU-ooal duty was reduced by the act of 1825, to en* 
courage the vending of small coal rather than bum them. 

Ratio of increased import into London from the years 1801 
to 1828 inclusive, viz. : — 



Popalatiou. 




London chaldrons. 


818,129 


1801 


859,738 


872,125 


1805 


974,314 


936,620 


1810 


1,720,237 


1,029,379 


1815 


1,417,033 


1,124,704 


1820 


1,318,736 


1,220,791 


1825 


1,410,120 



1,277,986 1828 1,540,875 

The mean annual rate of increase during the firat 14 years 
of the above period, is 21,293 chaldrons per annum, and for 
the latter 14 years it is 32,616 per annum. 

Rate of increase. 

In 1801, the population of London was 818,129 

1811, do. do. 953,276 1-65 y m. 

1821, do. do. 1,144,531 2-38 do. 

Averaging about 9 chaldrons for 8 persons previous to the 

general extension of gas works, and 10 chaldrons since. 

The total import of coal during 28 years has been 32,580,515 

chaldrons ; and taking into account the number of population, 

gives 1*12 chaldrons per head per annum. 

Chaldrons. 

Importation in 1780 - - 657,303 

1790 - - - 742,937 

The collieries at this period, 1828, were considered equal 
to produce twice the quantity of coals required. 

In describing the dangers from explosion, it was stated, on 
the authority of Sir H. Davy, that the gas '•'' would not explode, 
unless mixed with six times its volume of atmospheric air ; and 
it would not explode when mixed with fourteen times its 
volume of atmospheric air."*^ That one in eight was the most 
acutely explosive mixture. That to ventilate an ordinary mine, 
18,000 cubic feet of air per minute were requisite, and that 
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no provision was made for the familieB of persons killed in these 
explosions. 

That the capital employed in the Tyne collieries exceeded 
li millions of money independent of craft. 

That the highest price of coals was during the war, and 
until 1828, when they were 17s. 3d. per London chaldron on 
board of ship. 

That by no means 10 per cent, profit had been realized upon 
the general trade ; and that it would require a continuation of 
the same prices to make an adequate return. 

The then oversea duties were, upon round coal and nuts, 
17s. per Newcastle chaldron, and upon coal passed through a 
S-8 screen 4s. 6d. per chaldron ; this state of things had been 
regulated in 1825, by what was called the small coal act. 

The number of persons then employed Tyne. Wear, 
in the trade, were stated to be 

above ground, ... 3463 2300 

Below ground - 8491 6700 

11954 9000 



Say in round numbers, ... 21000 
And accounting 220 London chaldrons to a vessel, 
and 1,400 vessels, there would be employed^ men 

and boys, ... 15000 

Eeehnen, boatmen, trimmers, &c. - - 2000 

In and about London, and the coast, - 7500 



Total, - 45500 



The trade was free from regulation in 1821, and the greatest 
part of 1826. 

1824. 1826. 1827. 1828. 

Newcastle Clialdrons. 

The bams was for the 
Tyne, - 780,000 780,000 800,000 826,000 

Wear, - 620,000 520,000 633,000 533,000 



Total, - 1,300,000 1,300,000 1 ,333,000 1,359,000 

L 2 
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1824. 1826. 1827. 1828. 

Theaotualvendcoast- 

wii*e was, Tyne, - 700,903 799,646 616,689 667,484 
Wear, - 476,894 518,285 493,670 498,678 

Total 1,177,797 1,317,931 1,110,259 1,166,162 

According to a statement produced as made by a deputation 
from the Wear in 1816, it was calculated that 4,078,508 New- 
castle chaldrons were supposed to be passing along the various 
canals in the midland counties to their respective places of con- 
sumption, and many of them trenching upon the parts formerly 
supplied by sea-coal, without paying any duty. 

Mr. Brandling, speaking of the probable eflTects of a " fight- 
ing trade,'' says ** that some of the larger collieries would feel 
it more severely than some of the smaller ones C and on being 
questioned as to the permanency of the regulation, he said, 
^^ I know that some gentlemen were of opinion that the regu- 
lation would break of its own weight, that it has not been 
established on fair grounds. 

The total consumption of coal in Great Britain was estimated 

on this occasion, as follows : — 

TONS. 

England and Wales, (Manufactures) - 3,500,000 
Households 6,600,000 



All inland < 9,000,000 
Coastwise, both sides of the Island, but 

exclusive of Scotland, - - - 3,000,000 



Total - 12,000,000 



The duration of this northern coal field was estimated by 
Mr. Hugh Taylor, as follows : — 

From South Shields, county of Durham, southward 
to Gastle Eden, 21 miles ; thence, west to West 
Auckland, 3 1 ; north-east of Do. to Eltringham, 
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Sq. Miles. 

33 ; and thence to South Shields, 22 miles, being 

an area of------- 594 

From Shields northward, 27 miles, with an average 
breadth of 9 miles, equal in area ... 243 



837 
Already excavated — Tyne, 39 : Wear, 40 : North- 
amberland, 26=- - - - - - 105 



Total area - 732 

Tons. 

And accounting 12 feet of workable thick- 
ness = 12,390,000 tons per square mile, 
X 732 = 9,069,480,000 

Deduct one-third for waste and loss, in 
small coals, &o. 3,023,160,000 



6,046,320,000 
And taking the annual vend at 3,500,000 tons, it will give 

a duration of 1 727 years ; besides the south-eastern district 

yet unexplored. 

Mr. Taylor^s estimate of the consumption of the kingdom, is 

as follows : — 

Tons. 

Annual vend of coals coastwise, from Durham 
and Northumberland .... 3,300,000 

" " Home consumption - - - 660,000 

3,960,000 
Assumed consumption of 5 million of persons, 
and taking the whole population at 15 
millions, this must be trebled, or - - 11,880,000 
Iron works 600,000 tons of metal, requiring 
4 tons of coal to a ton of metal, also extra 
consumption of Cornwall, &c. ... 3,000,000 
Export to Ireland 700,000 



Total exclusive of exportation - 15,680,000 
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The principle on which these calculations were made was that 

Cubic Inches. 

282 == 1 Old Ale Gallon, and 277,274 an Imp. Oal. 
1209 = 1 Peck. 
9676-8 = 1 BoU. 
77414-4 = 1 Pother. 

23224.3 = 1 Newcajstle chaldron, although 53 cwt. re- 
quires only 217,989 cubic inches Gustom House measure, being 
a difference of 14*254 = 6*14 per cent., or 22*526, instead 

of 24. 
One hundred years ago^ the river Wear'^s vend was said to 
be only 65,000 chaldrons. 

The importation into London, in 1801, was 836,917 Lon- 
don chaldrons, and has continued gradually to increase, till in 
1828, it was 1,476,063 chaldrons. 

« . Vend. 

^*""- Newcaatle Chal. 

The actual vend of the great 
Wear collieries in 1828, 

were of Lord Durham - 162,000 126,484 
Marquis of Londonderry Do. 145,000 121,388 
Hetton coal company - - 112,000 93,047 

At this period, the actual vends amounted to 80 per cent, 
upon the basis ; whereas, in the year 1843, the actual vends 
only amounted to 44 per cent., shewing a fearful consequence, 
arising from the disproportionate increase of collieries to the 
legitimate demand. 

The committee does not appear to have made any report, as 
they were in hopes that the difficulties of re-enacting 'the coal 
regulation were so great, that legislation would be unnecessary. 



SEGTION VIL 

PARUAHKNTABT BNWIKT IK THB TEAtt 18S0. 

In the year 1830, a third parliamentary investigation took 
place, by a committee of the House of Oommons, at which 
were examined, from this part of the country, R. W. Brand- 
ling, Esq., Jolm Buddie, Esq., John Glayton> Esq., and many 
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of the ooal-merchants and factors, as well as Dr. Buekland and 
Professor Sedgwick. 

At this period, there were on the Tyne, at Blyth, &c., 42 
collieries ; on the Wear, 18 ; in all, 60. 

The burning of small coals, the duties, the regulation, and 
the abuses in London, were the chief objects of enquiry. 

Mr. Brandling, in answer to questions relative to the effect 
of the coal regulations upon the prices of coal^ gave it as his 
opipioB, that '^ if the coasting and foreign duties were aiolisAed^ 
the demcmdfar coals would so increase that regulation would not 
he wa/i^tedr 

The relative weights and specific gravities of many coals 
were tried, and the difference found to be very trifling. The 
Wallsend coals were stated to be 78*945 lb. per cubic foot ; 
specific gravity, 1*263 ; weighing 28 cwt. 8 lb. per London 
chaldron. 

Bussell^s Hetton was 25*569 cwt. per chal., diould be 26 cwt. 

The then coasting duty was 6s. per London chaldron. 

The London chaldron ought to contain 35*569 cubic feet. 
Breakage reckoned as 5 to 8 ; a cubic yard containing 5 bolls ; 
but when broken to send to ships, it contains 8 boils. 

Bates of duties per Newcastle chaldron coastwise, as affect- 
ing this district : —To London, previous to April 5, 1824, 
9s. 4d. round, 5s. small ; from that time up to April 5, 1826, 
6s. round. Is. 3d. small ; from thence to the present time, 6s. 
round, 6d. small. Other ports, previous to January 5, 1826, 
6s. round. Is. 3d. small ; from thence to the present time, 6s. 
round, 6d. small. To Scotland, no duties on coals sent thither. 
To Ireland, during the whole period. Is. 7id. per ton. 

The foreign duties were, round coals 17s. per Newcastle 
chaldron, small 4s. 6d. 

Abstract of charge upon Stewart Wallsend coal sent to 
London from the river Wear, 1830, per London chaldron : — 
Charges on the river Wear for 7 miles, loading and reloading. 
4s. 9f d. ; government duty, 6s. ; freight from Sunderland to 
London, lis. ; municipal dues, 4s. 9^d. ; charges of delivery 
from the vessel into the cellar of the consumer, 13s. 7d. ; ori- 
ginal price paid to the coal-owner, 1 2s. 9d. ; total, £2, 1 2s. 1 J d|. 
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Shipments of ooak oversea from the river Wear for the last 
40 years, with duties payable thereon : — 



Aggreptte of 5 jn. 


No. of chalds. 


No. of chaldt. 


Duties on roand ooal, 


(Both incluBive.) 


of round coal. 


ofamallcoal. 


^Newcastle chaldron. 








£. 


8. d. 


From 1790 to 1794 


252,896 







15 6 


From 1795 to 1799 


27,761 








1 

2 
2 U 


From 1800 to 1804 


54,903 






2 3^ 


From 1805 to 1809 


16,876 






4 U 


From 1810 to 1814 


21,225 






6 2 


From 1815 to 1819 


43,496 


31,265 




2 U 


From 1820 to 1824 


16,620 


60,324 




2 li 


From 1 825 to 1829 


] 7,688 


76,268 


17 U 



The average prices of coals in the Biver Tyne, ^ London 
chaldron, were 1771, 6s. 9d.— 1794, 9s. 6d.— 1800, lis.— 
1828, 148. The selling prices in London were, for a series of 
years, as follows, including ingrain one in twenty-one : — 



£. 


s. 


d. 




£. s. 


d. 




1788 1 


10 


4f 




1815 2 6 


6 


Hebbum. 


1790 1 


12 


9i 




1816 2 1 


3 


Hebbum. 


1792 1 


10 


9 




1817 2 2 





Hebbum. 


1793 1 


15 







1818 2 6 


6 


Bewicke W. E. 


1795 2 


1 


10^ 




1819 2 1 


6 


Bell'fl VV. E. 


1797 1 


16 


24 




1820 1 17 





BeU's W. E. 


1799 2 


2 


Of 




1821 2 





Bell's W. E. 


1800 2 


12 


3i 




1822 1 17 


6 


BeU B W. E. 


1807 2 


7 


6 


Adair^s M. 


1823 1 19 


6 


Brown's W.E. 


1808 2 


12 





Bigge's M. 


1824 1 15 


6 


Hebbum.* 


1809 2 


13 


9 


Hebbum. 


1825 1 15 


6 


Brown's W. R. 


1810 2 


13 





Hebburn. 


1826 1 16 





Bewicke W. E. 


1811 2 


11 


9 


Hebbum. 


1827 1 18 





Bewicke W. E. 


1812 2 13 





Hebburn. 


1828 1 15 





Brown's W. E. 


1813 2 


14 


9 


Heaton. 


1829 1 11 


6 


Bewicke W. E. 


1814 2 


10 





Hebbum. 









* Daty of 3.<<. 4d. per London chaldron taken off. 
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The reduction of the duty of Ss. 4d. per London chaldron in 
1824, may account for the seeming decrease in London. 

At this period lighterage, cartage, commission, credit, shoot- 
age, metage, &c., altogether amounted to no less a sum than 
13s. 9d. per chaldron. 

The average makings-out shewed that the Newcastle chal- 
dron produced in the Pool 8 per cent, more than the double 
chaldron. 

The committee ascertained that a Iiondon chaldron was 
25^ cwt., that 4s. 8^d. per ton was equal to 6s. the said 
London chaldron. 

The average rates of freight were found by the committee 
to be as follows, per London chaldron : — 1823, 13s. lid. — 
1824, 14s. Id.— 1825, 13s. lid.— 1826, 13s. 8d.— 1827, lis. 
4id.— 1828, 10s. 9|d.— 1829, 10s. 9id. 

Charges of shipment on a cargo of 110 chaldrons of coaJdt 
at Newcastle : 



Duke of Bichmond^s Shilling 
Corporation dues 
Lights (Coast) 



X. 8. 


D. 


6 10 





18 


4 


3 13 


7 


10 1 


n 





11 


1 


2i 





2i 



Equal per London chaldron 
Average keel dues - . . 

Trimming - . - - - 

2 3^ 

The conunittee expressed their surprise, that whilst the ave- 
rage charge on board ship was only 14s., and the transhipment 
from port to port was defrayed by 6s. 3d., that the convey- 
ance from the river Thames to the consumers should actu- 
ally amount to 1 2s. 6d. per chaldron. 

That with respect to the present price at which coals are 
sold, it is in evidence, that in 1828, when competition was in^ 
creased by the discontinuance of the regulation, prices fell so 
low that man^ collieries suspended work ; and in the opinion of 

ir 



82 

some of the witnesses, the present prices were fuUy required to 
carry on the trade with any moderate profit. 

The former duties had now been reduced, viz. : — The coals 
passed through a § inch screen were free from duty, but the 
round coals were still taxed with 6$. per chaldron. 

The nuts were subject to the duty of 1^. per chaldron. 

The government duty was, at this period, ascertained by 
vat measure; therefore, they benefited by the breakage of 
coals ; for whilst 53 cwt. per chaldron was the weight of round 
coals, small coals would not weigh above 45 or 46 cwt. 

Many of the abuses in London were particularized, such as 
the Bargemen's Company, &c. ; and it was asserted, that if the 
trade was thrown open to free competition, from Ss, to 8s. per 
London chaldron might be saved to the consumers. 

Mr. Buddie asserted, that 5 per cent, was the average profit 
of collieries after returning the capital. The highest rate of 
profit he knew of was, 14 per cent, including redemption of 
capital, viz., 5 per cent, profit, and 9 per cent, redemption* 

The collieries on the Tees were not at this time included in 
the regulation, their best coals selling on board ship at Stock- 
ton, for 23s. per chaldron. 

Touching the supply of coal from other quarters of the 
kingdom ; during this investigation, a letter was read from the 
Bev. W. D. Ooneybeare, upon the extent and quantity of 
coal in the South Welch Basin. He divided it into four dis- 
tricts, viz. : — 1st. The Merthyr and Pontypool Basin, along a 
line of 35 miles, to the neighbourhood of Cardiff; throughout 
this range, the lower series of coals prevail. District 2nd. — 
Part of the lower series, the middle series being abundant, but 
not the upper. District 3rd. — The lower coals are workable 
all along the northern edge, but the southern is broken in upon 
by Swansea Bay. District 4th. — Pembrokeshire contains only 
the lower series, and it is, upon the whole, a broken district. 

Mr. Coneybeare winds up his detail with the following sum- 
mary ; but it wants some of the figures to enable a stranger to 
compute the contents of this extensive coal field.* 

• In June, 1830, a paper was read at the Natural History Society, by Mr. 
Francis Forster, wborein he ttates the quantity of coal in the South Wales 
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No. 1. No. 2. No. 3. No. 4. 

Sq. Miles. Sq. Milei. Sq. Miles. Sq. Miles. 

100 by 17 feet. 
Lower Beds .... 106 300 120 625 by 36 feet. 
Middle Beds ... 110 150 100 360 
Upper Beds.... 24 40 64 

The committee satisfied themselves, that the charges upon 
the respective coals from the Tyne and Wear were as follows, 
viz. : — 

£• s. D. 
Goal-owner, coals, and spoutage - - 15 3 
Newcastle charges - - - - 7 







1 15 9 


16 


3 




10 


2i 




9 


8J 


£1 16 9 



16 10 

King's duty, 6s. ; other London charges, 2s. 4^d. 

8 4i 

Insurance, 2d. ; loss on ingrain, Is. 8d. 

1 10 

Freight 9 8| 



From the Wear — coals, &c. 

All other charges 

Frei^t . . . - 

That the present regulation had, with various interruptions, 

Basin, as follows : — ^' The lowest range of seams are about 60 feet in thickness, 
will occupy an area of about 700 square miles, and would yield upwards of 
thirty thousand millions of tons of coal ; yet it is probable, that not more than 
one-third of that quantity will ever be obtained from them. The upper seams, 
on the other hand, are capable of being worked to a greater extent, owing to 
their lesser degree of inclination, and the more moderate depth they attain* 
Under all these circumstances, it may be estimated as an approximation, that 
the quantity of workable coal does not exceed sixteen thousand millions of 
tons." 

The annual home consumption he reckoned at - Tons. 1,850,000 
The coals and culm exported for Wales in the year 1828, 

was 904,896 



Total . . . 3,754,896 

If 2 



84 

continued since 1771 ; but they did not, in their report, express 
any decided opinion as to legislative measures, other than with 
regard to the metage and whipping, which laws they recom- 
mended to be amended. 

The committee expressed their regret at the waste incurred 
by screening, and the consequent increase of price upon that 
account, inasmuch, as the same coal unscreened can be sold for 
5s. per chaldron cheaper than when screened. 

They recommended weight to be adopted instead of measure. 
With regard to interference with the regulation, they added 
that '' the trade had better be left to the control of that 
competition which appears already to have affected it.^ 

The committee conclude, by advising the removal of all duties 
on coal consumed in this kingdom, whenever financial arrange- 
ments can be made for effecting such removal with security to 
the public revenue. 



SECTION VIII. 

PARLIAMENTARY ENQUIRY IN THE YEAR 1836. 

In 1836, a great sensation was produced in the trade, by the 
projection of two joint stock coal companies, with capitals of 
half a million of money, viz. : — The Durham County Coal 
Company, and the Northern Mining Company, accompanied 
by a bill in parliament for extending the Clarence Railway, by 
the Byer's Green Branch, across the River Wear, and into the 
unexplored district of Roddymoor, Willington, &c., to be called 
the South Durham Railway, a tract known to possess large un- 
opened fields of good coal. Gamours were at the same time 
raised in the metropolis against the alleged coal monopoly, which 
clamours were not a little increased by a determination of the 
coal-owners to oppose, with all their might, the said South Dur- 
ham Railway, upon the principle that not only was it uncalled 
for, but that it was a manifest injustice to grant parliamentary 
rightfi for coal railways, to the injury of private property em- 
barked in wayleaves. 

The excitement run high, and produced a motion from 
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Joseph Hume, Esq., for parliamentary enquiry into the state 
of the coal trade and its regulations. 

Amidst an extensive mass of evidence collected by this 
committee, from the examinations of Messrs. R. W. Brand- 
ling, Buddie, Thomas Wood, Morton, and Matthias Dunn, the 
following may be taken as an abstract of the principal topics. 

1833. — The coal trade was open, during which time best 
coals became so great a drug upon the market, that the owners 
could hardly realize 18s. per chaldron for them. 

1834. — Regulation recommenced on the 1st March, at 26s. 
6d., soon afterwards raised to 28s. 6d., and gradually to 30s. 6d. 

Ratio of actual vend per 1,000 upon the basis, as also 
prices per chaldron of best coals, during eight years, ending 
1835: 



Vend. 


Wear 
Stewart's 
Wallsend. 


Tyne 
Bewicke's 
Wallsend. 


Tyne 
Vend 
Tons. 


Wear 
Vend 
Tons. 


Tees. 


Hartley 

and 
Biyth. 


1827 720 


36s. 6d. 


34s. 6d. 










1828 811 


34s. 6d. 


3l8. 6d. 










1829 






Free trade. 








1830 835 


34s. 6d. 


31s. 6d. 


1,932,050 


1,205,930 






1831 840 


34s. 6d. 


31s. 6d. 


1,865,520 


1,118,042 






1832 730 


34s. 6d. 


31s. 6d. 


1,682,649 


1,196,347 






1833 Open 


trade 248. 


22s. Od., 


open trade up 


to March 1, 


1834. 




1834 645 


26s. Od. 


24s. Od. 


1,560,770 


919,443 


261,244 


101,223 


1835 768 


28s. Od. 


25s. Od. 


1,849,021 


1,183,108 


299,293 


133,184 



In 1834, the basis of the Tyne was 4,809,824 tons ; and the 
Wear 3,314,098 tons. 

The number of collieries in the years 1829 and 1835 re- 
spectively, was as follows : — 



1829. 


1835. 


Basis in Cha 


41 


Tyne - - 47 


959,600 


8 


Wear - - 9 


564,000 


— 


Tees - - 16 


176,000 


49 


Hartley & Biyth 4 


63,250 



76 1,752,750 

The actual vend was 76| per cent., or 1,346,112. 

Lord Durham^s collieries this year vended 127,269 chaldrons, 

s 768 per cent. 
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The oolIierieB being at the same time capable of producing 
twice or thrice the required vend. 

The new collieries in course of opening, were stated to be 
capable of raising a million of tons annually, viz. : 

NEW COLLIERIES IN THE COURSE OF WINNING. 

WEAR. TBBS. 

Tons. Chald. Tons. 

Thomley - 79,500 Crowtrees - 12,000 

Haswell - 106,000 Coxhoe - - 30,000 

Behnont - 47,700 Evenwood - 20,000 

WhitwellGrange 63,000 Woodhouse close 20,000 

Haswell new pit 1 06,000 Coppycrook - 1 6,000 

South Hett(m 106,000 Deanery - 20,000 
Monkwearmouth 63,000 



117,000 = 310,060 



661.200 

TYNE. 

Pelton . - 47,700 Wear - - - 661,200 

WestTownley- 89,760 Tyne - - - 87460 

87,460 948,700 

Eibblesworth, Leazes, Stormont, &c. - 61,300 



1,000,000 
Basis, 1836.— Tyne, 1,000 ; Wear, 664; Teen, 176; Hart- 
ley, &c., 76. Total, 1816. 

The basis upon which the Tees collieries formed the regula- 
tion in March 1, 1834, was 160,000 chaldrons; March 1, 
1836, was 160,000; and Jan. 1, 1836, was 176,000. 

Exports from the Tees. 

Tons. 

1826 ... 18,688 

Year ending June, 1828 ... 64,290 

Ditto , 1 829 ... 46,21 6 open trade. 

1831 ... 161,262 

1832 ... 281,960 

1 833 ... 326.000 6 months' open trade. 

1 834 ... 285,766 8 do., till Mar. 1, 1834. 
11 collieries, 1836 ... 367,726 
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All these coals came down the Stockton and Dariington 
Railway. 

In 1836^ the Olarence Railway was in operation, and the 
power of the Tees in that year was half a million of tons. 
ThuSj from 1828 to 18S6 inclusively, the aggregate capabili- 
ties of the district had sprung from 5,941,812 tons to 9,623,922, 
being an increase of 3,682,110 ; and the price of best coals 
was 25s. on board ship. 

The relative powers of working, as between 1829 and 1836, 
were stated to be as follows : — 

1829 Sept., 1829. June, 1836. Increase. 

Coll. Tons. Coll. Tona. 

41 Tyne .. 54-3 per cent. 3,110,936 47 4,809,824 = 1,693,888 

8 Wear .. 19-5 per cent. 2,776,586 9 3,314,098 ^ 542,512 

S 36-9 per cent. 5,887,522 56 8,123,922 = 2,236,400 

The power of Hetton ooDiery was stated at 150,000 ; in 
1833, it vend was 168,000; and, under the regulation, it is 
110,000. The powers of Lord Durham^s collieries were 
150,000, and under the regulation they are also 110,000. 
The aggregate vend in 1835, for all the collieries within the 
regulation, was only 3,459,207 tons, whilst the powers on the 
Tyne alone were 8,123,922 tons ; shewing that all the collieries 
are cajpable of producing three times the quantity which the 
regulation permits to be issued. 

Total vends from the regulated collieries, in the year 1835, 
were — 

Tons. 

Tyne - - 1,849,621 

Wear - - 1,183,109 

Tees - - 299,293 

Hartley and Blyth 1 33,184 



3,495,207 = 20| per cent, increase. 
In 1834 2,892,671 

A considerable amount of evidence was given on the subject 
of wayleaves, shewing that the tonnage rates varied from Id. 



88 

per ton per mile, up to 3d., and the certain annual rents upon 
some of the recently taken public lines, varied from £200 to 
<f 500 per mile per annum for unlimited quantities of coal and 
merchandise. 

The rate of coal freights from Newcastle to London, were— 

From year 1818 to 1821, 9s. 8d. to lis. per ton. 

1826 to 1831, 7s. 7s. to 9s. id. per ton. 
1832 to 1835, 78. 3d. to 7s. lid. per ton. 

Alteration of Duties, 

1 832. By act of parliament, the mode of buying and selling 
coals had been ordained to be done by weight instead of mea- 
sure, and heavy penalties enacted for selling one coal for another. 

The oversea and coasting duties had also been repealed, 
which gave an extraordinary impulse to the trade. 

The duties upon coal sent to the colonies, 18s. per chaldron 

had been repealed, and to reciprocal foreign countries it was 

reduced from 5s. 9d. to 3s. 4d. per chaldron. Do. in foreign 

ships, from 10s to 4s. per chaldron. 

in consequence of the reduction of these duties, the export 

trade had increased as follows : — 

Tons. 

1828 357,864 
1830 514,419 
1836 736,060 

1831. The Duke of Richmond's shiUing per chaldron was 
also abolished, the Treasury having purchased it for «f 19,000 ; 
although upon the average of 10 years, ending 1 799, it amounted 
to £21,000 per annum, the purchase money was £728,333 — 
from 19th August, 1799, to 1st March, 1831, it had amounted 
to 0^1,043,856, being an average of ^^33,264 for 31 years. 
In the month of March, the whole of the coasting duty, 6id. per 
London chaldron, was also discontinued. So that the whole 
tax on seaborne coals remained 13d. per ton, payable to the 
Corporation of London ; also 6d. and 4d. per ton to London 
Bridge, until 6th July, 1868. 
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Tons. 

The supply from Scotland was, on the average of 4 

years, ending 1831 89,321 

Average do. 4 years, do. 1836 - - - - 145,159 



Increase 55,838 

The supply of London by inland navigation maybe 
said to be at an end, being in 1834, only - 1,862 

From Wales and Yorkshire, average of 4 years, 

ending, 1831 227,337 

Ditto 4 do., 1835 261,732 

^ Increase 34,395 

The Welch culm has decreased 19,338 tons in that quantity. 

Besult of carrying Coals to London^ May 1836. 

£. 8. d. 

Purchase of coals, 112 chaldrons, at 28s. 6d. 159 12 
Night office and entry - 4 6 

Oity dues, Is. Id. per ton 16 2 10 

Metage, 293 tons, at 3d., half 
borne by ship-owner 1 16 7 



18 3 11 

Freight, discount, scorage bill stamp - - 9 6 6 

Factorage 3s., and conmiission - - - 5 4 2 

Insurance and duty - - - - - I 6 6 



193 13 1 



Half metage - - - l^d. 

Delivery of cargo - - 9d. 



10 19 9 

lOid. 

204 12 10 

293 sold for 21s. 307 13 



Equal 7s. per ton freight 103 1 2 

The cost of transit from the collieries on the Tees to ship- 
board, ranges from 2s. lOd. to 38. 9^d. per ton. 

N 
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The price of coal ranging from 10s. 2d. to 6s. 9d. per ton. 

Witton Park is 29 miles distant, and the railway dues cost 
4s. 4d. per ton. 

The committee is satisfied that the repeal of the export duty 
was judicious. 



Aec(nmt of coah imported into London^ from 1828 to 1836, 

inchmm : — 





4 Years 


4 Years 








1828-1831. 


1832-1835. 


Decrease. 


Increase. 




Tons. 


Tons. 


Tons. 


Tons. 


Newcastle - - - 


5,178,255 


4,641,724 


536,531 




Sunderland - - - 


2,241,207 


2,455,663 




214,456 


Stockton - - - 


110,413 


795,765 




685,352 


Blytli and Seaton Slnice 


257,568 


226,941 


30,627 


^ 


InYeTkeith and parts of Scotland 


89,321 


145,159 




55,838 


Swansea and do. Wales 


126,799 


148,988 




22,189 


Hull, Goole, and Yorkshire 


100,538 


112,744 




12,206 




8,104,101 


8,526,984 


567,158 


990,041 


No. of ships 


27,856 


29,967 







The bill for the Stockton and Darlington Railway passed 
in 1825.— The Clarence in 1832.— The Hartlepool in 1834, as 
well as the Blaydon and Hebbum, the Durham Branch to 
Hartlepool, and others, which have had the effect of reducing 
the price of coals in 1836, as compared with 1830, 4s. 9^d. 
per ton ; or from 24s. 4d. to 19s. 6d. per ton in 1836. 

On the subject of remuneration in the winning and carrying 
on of collieries, the following hypothetical statement was given 
by Mr. Matthias Dunn : — 

Suppose a deep colliery, under a 31 years lease, 
to cost ...... £100,00« 

Engines, railways, and positive stock f 30,000 

Worth at termination of lease 20,000 



To redeem £80,000 

As the amount of £1 per annum, for 31 years, reckoned at 
4 per cent, per annum, will amount to «f 60, it will require to 
redeem the said sum an annual deposit of £1,333> being 1^ 
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per cent, on the original capital ; and supposing the colliery to 
vend 40,000 per annum, it is 8d. per chaldron. 

If the same capital is to be redeemed in 21 years, it will 
require £2,500, or 2^ per cent, per annum. 

Therefore, redemption of capital, say, 2 per cent. 
Common interest - - - - 5 per cent. 
Additional mining profit - - - 7 per cent^ 

Bate of expectation - 14 per cent, rebate. 

And assuming current working charges at - 19s. Od. 
Above interest upon original expenditure 5 per 

cent.^ £5,000 per annum upon 40,000 chalds. 2s. 6d. 



Aggregate cost, say - 22s. Od. 
Present selling price - 26s. 6d. 



21s. 6d. 



4s. 6d. profit, 

Will equal 9 per cent, upon the original investment. If the 
vend be less, the annual profit will be reduced in proportion. 

The first regulation the Hetton colliery joined, was in 
1824-5. 

In 1826 there was no regulation. 
1827-28 there was a regulation. 
Portion of 1829 was open trade. 

1830, 1831-32 there was a regulation. 
1833 was open trade. 

" Mr. T. Wood is of opinion, that three or four of the best 
classes of coals can supply the vend exclusively, from their 
powers of production ; and that a price, which would remune- 
rate them, would completely exclude the inferior coals from the 
market.'^ " Would say, that 24s. 6d. for the best, and 20s. 
6d. for the second sort, would remunerate very well.*" — 
9s. 2'9d. and 7s. 8*8d. per ton. 

Hetton vend was, in 1833, 168^000 chaldrons ; its general 
powers are now stated at 150,000. It is 110,000 under the 
regulation. 

N 2 
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1827 and 1828.— Price of best coals was 368. 6d. on board 
ship ; whilst, during the open trade of 1833, they did not leave 
the coal owner more than 18s. 

Every successive regulation has been enacted at a lower rate. 

*' Mr. Wood did not think that the continuance of open 
trade would depend upon the great coal owners, nor because 
a great coal owner had coals, he could drive the others out ; 
but those who could produce the best coal cheapest would 
command the markets.*" 

*' I have always given this opinion, that the best coals would, 
if sold at 24s. 6d., ultimately command the whole of the market ; 
that is, the best coals, comprised in which, there are 20 or 30 
different kinds of coal.'^ 

Mr. Wood said, '' the then prices left an extravagant profit 
to the coal owner, and had been one of the causes of the strike 
amongst the workmen.'" Mr. Buddie, on the contrary stated, 
that *' there had been less trouble with the workmen since the 
regulation, than before." 

The committee reported, that notwithstanding the repeal of 
the duties, the regulation of the vend had not been abolished, 
as anticipated by Mr. Brandling, in his answer to the com- 
mittee of 1830 ; but they were satisfied that the reduction of 
the export duty was judicious, inasmuch as it had greatly in- 
creased the trade of both collieries and ships. 

That the whole system of combination was worthy the at- 
tention of parliament, in the hope that measures might be 
devised, to prevent such inconveniences to the trade. 

The committee could not come to any precise opinion as to 
the rate of profit derivable by colliery owners, nor upon which 
legislation could act ; their evidence being unsatisfactory upon 

this point. 

By the statement of prices, of 28 sorts of coals at 8. d. 
the ports of shipment, there has been a reduc- 
tion of, - - - - - per ton. 1 3^ 
King's duty . - - 4 8f 

Oharges in the Pool - 5f 

5 Ij 



Carried forward - - - 6 5^ 
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8. d. 



Brought forward 
Charges which apply to the ship 



Also to the oonsumer^s cellar - 



InaU 



6 


Si 





8f 


7 


2 


4 






Should give to the consumer an advantage of 11 2 

over the charges of 1830. 

But Mr. Wood has stated, that ^^ with an open trade, the 
best coals would be supplied 4s. per Newcastle chaldron, or 
Is. 6d. per ton cheaper than they now are." And by the esti- 
mate of a joint stock company, 4s. per ton may be further re- 
duced, if the *' 28 Geo. III. is repealed ;" so that a reduction 
of 16s. 8d. per ton to the consumer may be effected, as com- 
pared with the prices of 1830. 

The committee terminate their report, with recommending 
" that every means of promoting a new supply be encouraged, 
as furnishing the most effectual means of counteracting the 
combinations of the coal owners and factors ; and that the said 
act of Geo. III. be repealed, so as to leave the coal trade free 
in the port of London.'' 



SECTION IX. 

REPORT OF THE SOUTH SHIELDS COMMITTEE UPON ACCIDENTS IN 
COLLIERIES, THE RESULT OP THEIR INVESTIGATIONS AND SUGGES- 
TIONS, WITH REMARKS AS TO LEGISLATIVE INTERFERENCE. 

During the year 1839, in consequence of several successive 
explosions in collieries, especially a very fatal one at St. Hilda's 
pit, South Shields, on the 28th of June, in that year, whereby 
52 lives were lost, a committee of enlightened and praise- 
worthy individuals, composed of Bobt. Ingham, Esq., President; 
Thomas Winterbottom, Esq., M.D., Richard Shortridge, Esq., 
J. P., James Boxby, Esq., J. P., John Olay, Esq., Errington 
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Bell, Esq., Bobert Swinbume, Esq., William Eddowes, Esq., 
and Anthony Harrison^ Esq.; having for their secretaries, 
James Mather and Thomas Salmon, Esqrs., undertook to 
investigate the causes of the accidents in collieries, and the 
means at present in use for obviating them ; and having also 
in view the discovery of what might still be wanting to effect^ 
as far as possible, so humane an object. 

It is impossible to speak too highly of the practical and 
talented report published by the above parties ; suffice it to 
say, that it is clear of all the extraneous matter attendant upon 
the many idle theories launched by would-be philosophers, upon 
a subject which they have scarcely ever examined, much less 
understood. These gentlemen descended into the working 
collieries, ascertained the extent and effect of the various 
practices, not only of ventilation, but of the use of the safety 
lamp, and every other means resorted to in a district, which is 
universally admitted to stand pre-eminent in the theory and 
practice of coal mining And, I have only to regret, that it is 
not within the compass of this little work, to do more than 
briefly extract some of the most important subjects which came 
under their notice, and to tender my meed of approbation of 
this very useful investigation. 

They commence their report by stating, that within the last 
twenty years, the districts of the Tyne and Wear have had up- 
wards of 680 miners destroyed. 

They then advert to the probable duration of this coal field, 
as given in evidence before parliament, &c., with a view of im- 
pressing upon the government the necessity and policy of legis- 
lating, so as to prevent needless waste. 

In this department of the subject, they very properly distin- 
guish between the actual existence of coal " and the cost of 
working it, as compared with other districts, whether in this 
country or the continent ;'" concluding, that after the profitable 
coal is worked away, the district may be said to be exhausted. 
Upon this subject they conclude, ^^ It is then important, not 
only for the sake of humanity, but for the continued prosperity 
of Britain, that the hope of the future be not sacrificed to the 
interest of the present, and that a m^, economical, and weU- 



95 

arranged system of working those mines be estallisAed. Hitherto, 
they have been left only to chance, and the unassisted efforts 
of individuals.''^ 

The direful effects of a general explosion, such as that which 
immediately led to the appointment of the committee, are well 
pourtrayed, and are calculated to leave a lasting impression upon 
the mind. They may be shortly described as follows : — 

The paraphernalia of a large coal work in the north of 
England, consists of extensive railway passages, doors, stoppings, 
brattices, roUies, tubs, horses, timber, with numerous men and 
boys ; and the affect of a general explosion is so to derange and 
disfigure every avenue, together with the extinction of lights, 
that persons best acquainted with the works, and possessed of 
all their faculties, cannot wend their way to the place of escape ; 
but no sooner is the explosion over, than the mine is filled with 
after-damp or azotic acid gas, which takes the place of the at- 
mospheric air and produces certain death, if the unfortunate 
individuals do not succeed in instantaneous escape ; for, by 
the demoUtion of the stoppings and doors, the atmospheric 
current can no longer reach them. The effect of this deleteri- 
ous vapour first affects the brain, then the limbs; and, al- 
though persons are comparatively sensible, yet they are inca- 
pable of urging their way. The disarrangement of the mine, 
and the prevalence of azotic gas, at the same time prevent the 
access of persons, plenty of whom are always found ready to 
risk their lives in the attempt to save the sufferers ; but they 
cannot approach until ventilation is somewhat restored by the 
temporary appUcation of brattices, doors, stoppings, &c., so 
that it is frequently many days, or weeks, before the choke 
damp can be driven off sufficiently to render approach prac- 
ticable; and it is no uncomnu)n occurrence, that rash or 
inconsiderate individuals lose their lives in making ineffec- 
tual attempts before the mine is sufficiently cleansed. During 
these casualties^ the use of the safety lamp is invaluable, and 
is often instrumental in saving Hfe, which would be otherwise 
lost. 

In order to test the degree of safety furnished by the Davy 
or safety lamp— the committee ascertained, that the inflammable 
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gases contained in coal mines are four in number, of various 
degrees of density and inflammability, viz. : 

1. Light Oarburetted Hydrogen — ^whioh will explode at the 
flame of a lamp, orcandle, or vivid spark, heated metal, or at elec- 
tricity ; specific gravity 0*5382, being about half the weight of 
conunon air. 

2. Olephiant Gas, or Heavy Oarburetted Hydrogen ; specific 
gravity 09 722. 

S. Sulphuretted Hydrogen ; specific gravity 1'1806 — ^pro- 
bably arising from the iron pyrites, which are abundant in 
some mines, and which give out the gas freely under ordinary 
temperature when wet. This gas takes fire at the least visible 
heat of iron ; and, therefore, at a red hot safety lamp, would 
explode. 

4. There is another gas, the produce of explosion, often also 
abundant in old workings — ^it is called carbonic acid gas, stythe, 
choke damp, black damp, &c. — a single breath of which ^r^ 
is almost certain death. In this gas, lights will not bum. Its 
specific gravity is 1*5277, and it is generally found on the floors 
of the mines, whereas the lighter gases are found next the roof. 

The steel mill was the first means used to carry on opera- 
tions, where the discharge of one or other of those gases had 
so far adulterated the circulating current as to render the 
candle unsafe ; and the various descriptions of safety lamps 
have followed. And although abstractedly safe, innumerable 
instances stand recorded of explosions taking place under the 
use of these lamps, as well as the steel mill. Many pages of 
this valuable report are devoted to this department of mining, 
but into which it is not my province to enter, further thaji 
to say, that no lamp can ever by possibility be invented, which 
is not liable to accident or mismanagement under an explosive 
atmosphere. The committee, therefore, in turning their at- 
tention to the ventilation department, wisely conclude that it 
is to a 'perfect ventilation that real safety must be looked for ; 
and it is much to be feared that a dependance has been placed 
upon the safety lamp, to the detriment and neglect of ventilation. 

*^ The average velocity of the air, through the passages of 
the mines (says the report), on the present system in the north, 
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does not generally exceed 3 feet per second — in many instances^ 
where the mine is most dangerous, it is much less.'" 

The first example of ventilation cited by the committee " has 
upwards of 70 miles of passages, and has only one pit 13^ feet 
diameter, for ventilation, drawing coals, pumping water, and 
every operation necessary between the surface and the works — 
the said pit being also 850 feet deep.'*" 

The total quantum of air passing through the mine was 
30,000 cubic feet per minute — ^if confined to one column, it 
would require 16 hours to travel through the whole mine ; but 
the air is split into two great columns, 2-3rds going to a more 
distant working, and ]-3rd clearing the passages in a difierent 
direction. 

The whole column, previously to spUtting, moves with a velo- 
city of 435 feet per minute, area 64^ feet. The 2-3rds amounts 
to 19,500 cubic feet, and the l-3rd in the same area is reduced 
in its velocity to 300 feet per minute ; but in coursing .through 
the pannels of workings, it is again subdivided into three parts, 
each 90 feet area, and there its speed is reduced to 66 feet per mi- 
nute, or I'l feet f> second, through 5-7ths of the entire mine. 

With this description of ventilation, the committee conclude 
that explosions are unavoidable, and that it is inherently in- 
efiicient. 

The committee discovered, that in several mines the current 
did not exceed 1 foot per second in the boards or main work- 
ings. In the fourth example cited in the case of a pit 
1680 feet below the surface, the chief air course travelled with 
a velocity of 7 feet per second, area 36 feet^-the temperature 
of the mine was seldom below 80 deg. 

The committee conclude this branch of their report, with 
the opinion '^ that the shafts are too few, and the speed of the 
air too limited to remove or fully dilute the gas */^ and that 
more shafts and more air are the only remedies. 

The evils arising from single shafts dependant upon brattices 
are set forth, the said brattices being liable to be blown out 
during explosions. 

The committee cite the evidences of persons before the par- 
liament committee of 1 835 — and amongst the rest, of Mr. Geo. 
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Stephenson, who says, ^^ It does appear to me that an act of 
parliament might be obtained, to have power to cause certain 
regulations to be attended to in the ventilation of mines/ 

The committee came to the conclusion, that in consequence 
of the increased expansion of the current, = l-7th, the upcast 
shaft ought to be proportionably larger than the downcast, 
and that it was, generally speaking, the contrary. 

The committee entertained a high opinion of the suggestion 
of Mr. Guruey, as to introducing a continual jet of steam, 40Ib. 
per inch into the upcast shaft, either as a substitute for, or as** 
sistance to the furnace ventilation. Mr. Ghimey^s opinion is, 
that it would be effected at as cheap a rate as the furnace 
ventilation. 

In the investigations of the conunittee, they have not over- 
looked Mr. Byan^s proposition of gas drifts, to be driven along 
the upper part of the coal-field, by which means the gas is ex- 
pected to ascend naturally. Mr. Byan seems to have introduced 
this system, in the shape of " top heads,'" in the thick coals of 
Staffordshire, about the year 1808, the said top heads extend- 
ing from the workings to the upcast shafts. He conceives that 
a gas course will cany off the gas through soUd coal of one or 
two miles in distance, provided there is no fault in the way ; 
and the committee are so impressed with the utility of the dis* 
eovery, that they urge its adoption wherever practicable. 

The use of the barometer is justiy recommended, inas- 
much as the lightened pressure of the atmosphere, as denoted 
by the fall of the mercury, is sure to be followed by an extra 
discharge of gas from the orifices of the coal, and that instru- 
ment will indicate such expected fact. 

The committee suggest the desirableness of a proper instru- 
ment for measuring the velocity of the current of air. And, 
with respect to the registering of maps, and records, they 
urge upon the government to bring about an official registrar 
tion of plans, sections, &o., under similar arrangements as 
those used in France, Belgium, i^nd other continental coun- 
tries, not only for the preservation of life but also of property. 

Upon the subject of government inspection, the committee ex* 
press their regret that Great Britain diould, of all other nations. 
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leavo her miniiig interests to individuals, without any superriooDi 
of the state. ^' Such inspecting offices (say the oonunittee) 
would aid greatly in bringing the whole mining system into 
the best condition that the peculiarities of the various districts 
are capable of receiving ; and so the country and humanity 
would be largely benefited by the results."^ 

The medical treatment of persons su£fering under the effects 
either of bums, or the deletions effects of the gases, does not 
escape the research of the oonunittee, upon which subject they 
cite the general rules of the French practitioners. 

They conclude their talented repcnrt, by reitemting their con 
viction of the importance of '' Government Inspection,'' under 
an enlightened public jurisdiction, after a similar manner 
to its legislaticNi with regard to railways, factories, &c. To 
carry out which it is necessary to employ well informed, sci- 
entific, and practical inspectors, to pay frequent visits to the 
mines, and to the registration of official suggestions and re- 
commendations, "with power, judicially, to enforce their execu- 
tion and adoption.'" 

Semaris ngmn He Bepori afike Sauih SkMdi Committee. 

The committee take a very just and proper view ot the 
waste of coal, which ought, indeed, to be considered as a 
national subject, and one which necessarily raises the ques* 
tion as to the goodness or badness of each different system. 
The custom with many of the thin seams, especially in Scot- 
land, is to work th^n with long wall, or, in otl^r wordsv 
exhaust all the mine in progression, the goaves, or hollows, being 
stuffed up with the small coal, as well as the fallen roof, to aid 
the great quantities ef prop timber, not only applied imme- 
diately adjacent to the workmen, but also in the roads from 
the dwft to the workings. 

In some especial eases, tins mode of working may be neces- 
•%u!y and advisable ; but in general it is productive of great 
waste ; inasmuch, as the superior strata is continually pressing 
upon tiie face of the coal, and crushes it greatly into small- 
Tbe board and pillar working, universally practised in the New- 

o 2 
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oastle district, oonsists (according to the hardaeas of the coal, 
aad the depth from surface) of wovking away, in the first in- 
stance, from ^ to ^ of the mine, leaving the remainder in oblong 
pillars, but which pillars are only intended to be left until the 
proper opportunity arrives of working them succeseuvely away, 
in which case a produce is realized, of from 7-lOths to 9-lOthSy 
according to the depth and other circumstances of the mine. 

In less practiced districts, the quantum of coal left in pillars, 
varies from l-6^h to l-3rd; and when such pillars are left 
disproportionably small, they are irrecoverably lost, inasmuch 
as they will not repay the expense of removing the surrounding 
fallen rck)f. 

Unless a seam of coal is especially circumstanced as to roof, 
thill, or band, long wall is a wasteful and unprofitable mode of 
working ; indeed, it is next to impracticable, where tiie pres- 
sure is apt to extricate inflammable air, because there is no 
dislodging the gas by any well-guided ventilating current. 

In working the 10 yard seam in Staffordshire^ '^ the roads 
are driven 3 yards wide, the workmen then *side lane ofl^' 
about 28 yards in length and 7 in breadth, forming pillars of 6 
to 8 yards square, with wide openings of coal ; between each of 
these workings is left a rib of coal, and the goaves or workings 
are then dammed up to prevent ''fire itink ;' in this way suc- 
cessive sides of work are carried on, leaving a fire rib between 
each, and so on, till all is cleared."' 

According to the opinion of Mr. Brook Smith, of WalsaU, 
who has favoured me with the above, a produce of only 16,000 
tons per acre is realized out of 48,000, the total content ; and if 
inflammable air is produced, it cannot but be replete with dan- 
ger thus to attempt to dam up or confine it. 

The management of the safety lamp, in well regidated col- 
lieries, is entrusted to persons appointed to examine and see 
to their being right. To leave them to the charge of individuals 
without such check, is to incur endless risk ; or to allow the 
ventilation of the mine to fall into dilapidation, because of de- 
pendence upon the safety lamp, is unpardonable. 

Ample ventilation, no doubt, depends upon the adequate size 
of the downcast and upcast pits, as weU as the chief passages 
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of the mine, and the committee rteason well in aUegiDg, that 
the upcast should be greatly more capacious than the down- 
east shafts ; and, although there is, and ought to be, a limit 
to the extent of mine ventilated by one shaft, yet we do not 
find, that in districts where the shafts are, beyond all question, 
needlessly numerous, that the ventilation is proportionably bet- 
ter, or the collieries safer than the deep ones ; nay, oftentimes, 
the reverse, because they trust to a species of natural ventila* 
tion, and neglect to apply those means, that in the deep and 
extensive collieries are absolutely necessary. 

With respect to increasing the ventilation by means of a 
continual supply of high pressure steam ; I fear that it is not 
practicable at any ordinary expense. At Hebbum coUiery, it 
was tried by Mr. Buddie ; and, although some of the objections 
mentioned by the committee might apply to it, yet I fear much 
its practicability. 

I cannot go along with the committee in thinking that any 
practical use can be made of Mr. Byan^s proposition of gas 
drifts. The coal seams, in many districts, are so unequal in 
their dip and rise, and so interrupted by faults, that to carry out 
the object at all, would be too costly, and, in most cases, im- 
practicable. Oommon experience teaches, that the inflammable 
gas has a tendency to escape at the highest point, and we know, 
also, that when a set of workings are '^ forewon^ by other work- 
ings, that the discharge of gas is lessened, and that when a coal 
mine is first broached, that the discharge is more pro- 
fuse, than when it has numerous passages to escape at ; but, 
we also know, that in districts where the coal rises rapidly to 
the surface, as in North Wales, that still the individual work- 
ings make gas, which can only be dislodged by ventilation. 

In the working of the ten yard coal of Staffordshire, if the 
parties were so ignorant as to have the air drifts along the 
sole of the mine, leaving the upper parts to fill with gas, and 
if Mr. Byan suggested that the said driffas should be made 
next the roof, undoubtedly he introduced a great improve- 
ment. 

The xegistering of plans, and other statistical information, 
would not only, undoubtedly, tend to preserve both Ufe and 
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property, but would also funuflh govemment with infommtion 
relative to the mimug reooureee of the oountry, of which they 
are now ignorant, and which information it is impoesible other- 
wise to obtain. 

Lastly, the conmiittee oon<dude with the recommendation, 
that government should provide for regular inspection and le- 
gislation as to the general business of the mines, and In which 
I most cordially concur, if no other instance stood upon record 
than the Woridnjgton colliery, in Cumberland. 

In the year 1837, the principal field of work in this extensive 
colliery, was in the main band seam, 10 feet thick, extended for 
1,500 yards underneath the Iridi sea, and rising rapidly towards 
the surface. A demand for coak had taken place, to supply 
which, increased working was carried on, the necessary pillars 
were abridged or wrought away, till, in a luckless moment, a 
crush took place, which let in the ocean. So well understood 
were the risks that were running, and so strong Were the fears 
of the workmen, that a disaster ct this sort would happen, 
that many of them left the work. The subject was a matter 
of common conversation about the town ; but a fi»tal confidence 
in the mamger silenced the fears of the proprietor, until, alas ! 
itwastoolate; andUielivesofS6menandasmaiiy horses, and 
the whde stock and resources of the colliery were irrecoverably 

lost. 

Great were the murmurs both before and after tiie catas- 
trophe ; but in consequence of a defect in the law, no oorcMier^s 
jury could sit to inquire into the circumstances, since none of 
(he bodies could be had. No <Mie can doubt, that under a 
district inspectorship, this calamity would have been averted. 

In the month of February last, a very similar and equally 
lamentable catastrophe ooeuired at Landshipping, in the county 
0[ Pembroke, where by the sudden immdatifm of the river 
under which the cidliery was working, no less than 40 men and 
boys perisbod, as well as the instantaneous filUng with water 
of the whole of the extensive works. 

It is said, that in those parts of the workings where the acci- 
dent occurred, only a few feet of rock, underneath twenty 
yards of sand, separated the waters of the river £ram the bed 
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of coal ; that the woricings had for some tkne previous been 
discontinued in that quarter, but that in an unfortunate mo- 
ment they had been resumed, and the obvious consequence 
followed. So slight, indeed, was the separation from the waters, 
that the very timbers of the mine arose through the fractured 
part, and were seen floating around the spot. 

It is a question if ever these works will again be drained ; 
but, until then, no coroner^s jury or other legal tribunal can 
call in question the prudence of working under the circum* 
stances. Need there be stronger grounds shewn for legislative 
interference ! 



SECTION X. 

PARLIAMENTARY ENQUIRY IN THE YEAR 1840. 

During the sesdion of 1840, inconsequence of the repetition of 
mining accidents in different parts of the country, and especially 
in the north of England, notwithstanding the introduction of the 
Davy lamp. Lord Ashley, actuated by that love of humanity that 
had previously distinguished him in regard to the regulation of 
the treatment of the factory children, undertook to bring a 
bill before the House of Commons, for an enquiry into the state 
of the people employed in the mines, having for its object not 
only the correction of abuses in the employment of women and 
children, but also with the laudable object of enquiring into, 
and devising means for preventing those appaUing disasters in 
ftiture. 

After much discussion, ajid no little opposition from persons 
who fancied that parliamentary investigation would operate 
against their private interests, the two houses (tf parliament 
granted a commission of enquiry, which was afterwards made 
to conast of Thos. Tooke, Esq., J. Southwood Smith, Esq., 
Leonaitl Homer, Esq., and Robt. I. Saunders, Esq., under the 
folk) wing letter of instruction :— 
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^^ Gbntlkmbn, — The Queen having been pleased to comply 
with the prayer of an humble address, presented to her Majesty, 
in pursuance of a resolution of the House of Commons, dated 
4th Feb., 1841 :— ' That Her Majesty will be graciously 
pleased to direct that the commission appointed, in answer to 
an address of this house, on August 4, 1840, for the investiga- 
tion of certain branches of infant labour, do include within its 
enquiry the labour also of young persons, designated as such 
by the provisions of the Factory Act.^ 

^^ I am directed by the Marquis of Normanby, to deshre that 
you wiU include within your enquiry the labour of young per- 
sons, designated as such by the provisions of the Factory Act 
accordingly. 

'* I am. Gentlemen, 

^* Your obedient servant, 

"F. Mauli.^ 

To work out the object of this commission as speedily as 
possible, sub-commissioners were appointed, who visited the 
mines personally, inspected tho underground arrangements, 
examined the work-people, and possessed themselves of a great 
mass of evidence, embracing every department of mining in 
Staffordshire, Shropshire, Warwickshire, Leicestershire, 'Deft- 
bjrshire, Yorkshire, Lancashire, Cheshire, Cumberland, Dur- 
ham, Northiunberland, Scotland, Wales, Gloocestershire, 
Somersetshire, and Ireland. 

The commissioners concluded their report upon the 15th 
Feb., 1841 ; proceedings thereupon fdlowed in parliament, and 
an act was passed, Aug. 10, 1842, embracing the fdlowing 
provisos: — 

1. That from and after the passing of this act, it shall not 
be lawful for any owner ol any mine, or colliery, to permit any 
female to be employed tii^mn, other than sooh as were at or 
before the time of the passing of this act employed within sach 
mine or colliery • And that after three months from the pass- 
ing of this act, no person shall be ttnployed ^o diall be under 
the age of 18 years ; and any fismale vaidw indentures of ap- 
prenticeship, shall, aftw the qpaoe of three months from the 
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passing of the act be perfectly free. And from and after the 
1st day of March, 1843, it shall not be lawful to employ any 
female whatsoever underground; and all contracts relative 
thereto, shall be void after the said 1st day of March, 1843. 

2. That from and after the 1st March, 1843, no male per- 
son shall be employed, who had not at the time of the 
passing of the act attained the age of 9 years. 

3. That it shall be lawful for one of her Majesty^s principal 
Secretaries of State, to appoint any proper person or persons 
to visit and inspect any mine, or colliery, who shall be entitled 
to require all suitable powers and facilities from the owners or 
occupiers of the said mine, to enable such person or persons to 
visit and inspect such mines ; and such person or persons shall 
report the state and condition of the persons working in such 
minCj or colliery, and whether or not the provisions of this act 
are properly observed in the mine or colliery which he shall 
inspect. 

4. That from the time of passing this act, no person shall 
take any apprentice who shall be under the age of 10 years, or 
for a longer apprenticeship than 8 years, except as the appren* 
tice of a joiner or other aboveground business ; and any inden- 
ture of apprenticeship, whereby any person shall hereafter be 
bound contrary to the provisions of this act, shall be void ; and 
when any person now serving under articles >of apprenticeship, 
within any mine, or colliery, shall attain the age of 1 8 years, he 
shall be discharged from such apprenticeship, and the articles 
shall become null and void. 

5. Penalty for offending against any of the aforesaid provi- 
sions not exceeding £10, or less than £5. 

6. Any parent, or guardian, misrepresenting the age of a boy, 
a penalty of 40s. to be payable. 

7. Nothing hereinbefore contained shall prevent any person 
whatever being employed aboveground. 

8. Provides that where the entrance shall be by a vertical 
pit, or shaft, or inclined plane, the person having charge of the 
machinery shall not be less than 15 years of age, whether driven 
by steam engine, other engine, windlass, or gin ; and that in 
case of any of the ropes, chains, or other machinery, being put 



106 

under the charge of a person under 1 5 years of age« a penalty 
to be incurred not exceeding cf 50, and not leas than ^20. 

9. That in case the said windlass, or gin, is worked by horse 
or other animal, then the owner of the said horse, &c., to be 
deemed and taken to be the person having charge thereof. 

1 0. That after the expiration of three months from the pass* 
ingof the said act, no person to be paid at any public-house, but 
if made, such payments to be held void. 

11. Wages so paid to be recoverable, same as if no such 
pajonents had been made. 

12. Owners and agents of mines so paying money, to be 
liable to a penalty for every offence of not exceeding £10, and 
not less than £5. 

13. In case an agent, or contractor, shall so pay money 
without the order or knowledge of the owner, then to be suIh 
ject to the said penalty, the same as if he were the owner. 

14. The term owner to mean the immediate proprietor, or 
lessee, or occupier ; and the word ^' agent,^^ and ^* servant,^^ to 
be taken to mean any person receiving a salary, wages, pay- 
ment, or remuneration for service done. 

15 and 16. Facilities of summons. 

17. Penalties to be levied by distress of goods, under the 
warrant of two justices, or under the hand of a sheriff; said 
warrant to be issued under the oath of one or more creditable 
witnesses. Penalties, after paying expenses, to be paid one~ 
half to the informer, and the other half to the overseers, or 
managers of the poor of the parish, or township, where the 
offence has been committed, in aid of the poor-rates, &c. 

18. In case of refusal to pay penalties, said parties to be 
imprisoned in the gaol or house of correction, with or without 
hard labour, for any time not exceeding two months, (/om- 
mitment to be determinable upon payment of penalty and 

costs. 

19. AU inhabitants to be competent witnesses. 

20. Remedies by action, for levying distress informally or 
unlawfully, in case of refusal to make sufficient awards for any 
action ; but in case of paying into court a suitable payment for 
such unlawful distress, the said action to be stayed. 
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21. Bight of appeal to the quarter sessions against convic- 
tion of magistrates within 15 days, such person giving to the 
complainant a notice in writing of such appeal, and of the 
cause and matter thereof, within 7 days after such conviction, 
and 7 days at least before such session, &c. ; the decision of 
such quarter sessions, to be final. 

22. Convictions not removable by certiorari. 

Children's JEmployment CammisHan. 

In handling the voluminous nmtter resulting from the detailed 
evidence adduced by the sub-commissioners, it is not my inten- 
tion to dive deeper into the subject than is sufficient to bear 
out my own observations as to the health and safety of the 
people, coupled with the economic and effective working of the 
mines. I therefore pass over, without notice, the chapter 
devoted to the ages and sexes of the individuals employed in 
the different districts; and stop for a moment, at the 5th 
chapter, which treats upon the general height of the working 
places, with the nature of the ventilation, and consequent tem*- 
perature. 

Height of Roads. — The committee justly observe, that no 
coal mine can be comfortably worked '^ whose main roads are 
less than from 5 to 6 feet, and the side I'oads less than 2^ feet f ' 
and they cite a good deal of evidence to shew, that many 
collieries are carried on below these standards, consequently 
requiring the employment of very young operatives. 

In this respect, it is notorious that in proportion as the col- 
lieries are conducted by skillful persons, so are the roads made 
commodious for the application of small ponies or putters ; and 
in the Newcastle collieries, be the height of the seam what it 
may, artificial height is always provided up to the standard of 3^ 
feet, and the horse roads from 5 to 6 feet. 

It is also considered sound economy to supersede the tram 
by horse roads, whenever the workings have extended them- 
selves 150 or 200 yards average distance from the shaft or depot. 

With respect to the sort of carriage by which the coals are 
conveyed along these low passages, in many districts they use 

p 2 
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•ledges, which are both oppressive to the workmen and waste-> 
ful to the proprietor. 

Ventilation. — Upon the subject of ventilation, the committee 
describe the general principle to be, ^' the guiding of the current 
from the downcast pit through the main passages of the interior 
workings ; the said current to be accelerated by means of a 
fire, situate at the bottom of the upcast shaft."" 

They observe, ^^ that in tome districts every precaution is 
taken which intdligence and skill can devise^ to render the mine 
healthy and safe ; but there are great mbmbers of mines^ in which 
both ventilation and drainage are grossiy neglected^ and in which^ 
as a necessary consequence, there is often a frightful deetructiom 
of human lifey 

Ventilation may become inefficient, not only because the 
main current is not sufficiently stimulated by the furnace appli- 
cation, or that the passages are not preserved sufficiently 
spacious for the desired purpose; but, also, because the 
column is not sufficiently guided into those parts of the mine 
where the gas is apt to accumulate ; or, because, there is no 
adequate system of carrying off the said gases, by subdivided 
columns of air, into passages apart from those traversed by the 
ordinary workmen. 

The want of such arrangements produces unhealthy air, 
from the inordinate mixture of noxious gases, and also, hurtful 
temperature, because of the insufficient supply of atmospheric 
air ; and, as the natural temperature of the earth increases in 
proportion to the depth, so the deep collieries require more 
perfect ventilation than the shallow ones, especially as the 
shafts (because of the expense) are necessarily less numerous. 
However ample the column of air may be at Monkwearmouth 
colliery, the temperature is rarely below 78 degrees. 

Upon the advantages of a good ventilation, Mr. Wood- 
house, of Overseal, in Derbyshire, instances ^^the improved 
system adopted in the collieries on the Tyne and Wear of divid- 
ing the workings into districts, and so obtaining a currant of 
fresh air in every division ; in pits, with a rapid circulation of 
air, the men respire freely, the road ways are kept dry, and re- 
paired at less expense, and the timber lasts longer by years ; and, 
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therefore^ it is strict eeammy to ensure a good wntUaHon. In 
same mine$ the air can scarcely be perceived to move at aU^ a 
thick mist or fog pervading the whole pit, forming an aimosf^re^ 
fohich has the effwi ofshortenmg the days of the colKers*'* 

The sum and aubstanoe, therefore, of the evidence in these 
two particulars, are — 

1. That the length and lowness of the tram roads are, in 
many cases, under the most oppressive arrangement. 

2. That the ventilation throughout a great part of the Mid- 
land district, is either devoid of principle, or under the most 
inadequate state of management, fatal to the health of the in- 
dividuals, if carbonic acid gas is generated, and where inflam- 
mable gas prevails, destructive of their lives. 

Whilst it seems the opinion of all the reporters, that good 
and scientific measures would, to a surprising extent, relieve 
the workers, and economize the general charges of the mine. 

Accidents. — By the report of the select conunittee of the 
House of Commons, in 1835, it came out in evidence, ^^ that 
during the 18 years previous to the introduction of Sir H, Davy^s 
safety lamp^ in 1816, that the loss of life in the cotmties of Dur- 
ham and Northumberland, by explosion^ was 447 ; whereas, 
during the 18 years succeeding 1816, the loss of life teas 538, 
occasioned not only by an increased quantity of working, but by 
an increased quantwm, of risk, occasioned by the working of fiery 
collieries, inaccessible previous to this invention ; at the same time 
it was inferred, that because of the use of the safety lamp, many pre- 
cautionary means of safety previoudy practised, were abandoned'* 

The committee observe, that it is '' the bounden duty of 
owners, carefully and constantly, to examine into the state of 
their mines.'' 

Upon this part of the subject, I take leave to observe, that 
the great safeguard in the use of safety lamps is their being 
maintained in proper order ; and this cannot be done, except 
they are kept in charge of some person whose peculiar duty it 
is to see that all the lamps are perfect before the workmen 
are suffered to put them to use. 

In many districts, however, the lamps are constantly in 
charge of each individual workman, who not only neglects but 
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puts thi9m to use without being checked or observed by any 
responsible person belonging to the property, thus not only 
endangering his own life, but that of all his fellow-workmen. 

The conunittee transcribe, from the registrar's report, a very 
interesting table, of the violent deaths in 55 mining districts, 
in the year 1838, as follows : — 

By falling down shafts - - - - 63 

Breaking of ropes . - - . . i 
During the time of ascending and descending sliafts 10 

Drowned -.-... £2 

Fall of stones and coals - - - - 97 

Various injuries in coal pits - 43 

Explosions of gas - - - 88 

Explosions of gunpowder . - . - 4 

By trams and waggons - - - - 21 



Total 349 

The committee, without questioning the zealous and faithful 
discharge of the duties of' coroners, suggest the propriety ^^ of 
information being sent to the Secretary of State, in order that 
some fit and proper person should be present at, and assist the 
said coroners in their investigations. 

I may here repeat the observations as to the deficiency of 
the inquest law, viz., that without the obtaining of a body, the 
coroner cannot summon a jury, nor can he report upon ihe 
case ; as in the drowning up of Workington and Landship- 
ping collieries before mentioned. 

The adequacy of the machinery and materials, as also the 
providing of proper persons to watch every stage of mining, are 
necessary provisos towards ensuring the safety of the people. 

The approach to old wastes, whether filled with water or 
gas, or the working under seas or rivers, especially calls for 
science and practical judgment ; and for the power of appeal- 
ing to some disinterested authority, in case of doubts being 
raised similar to the instances before mentioned ; for had there 
been at that time any legitimate authority to appeal to, there 
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is no doubt but that both the property and the lives of the 
people would have been saved. 

The committee, upon the 6th article of the report, express 
themselves as follows : — 

^^ That in many instances, much of that skill and capital can 
effect to render the place of work unoppressive, healthy, and 
safe is done, often with complete success, as far as regards the 
healthftdness and comfort of the mines ; but that to render 
them perfectly safe does not appear to be practicable by any 
means yet known; whilst in a great many instances, their 
condition in regard both to ventilation and drainage is lamen* 
tably defective."' 

In article 22nd, ^^ That there are mines in which the most 
ordinary precautions to guard against accidents are neglected, 
and in which no money appears to be expended, with a view to 
secure the safety, much less the comfort of the work-people." 

It is impossible to read this report, the result of an immense 
accumulation of evidence, taken by persons wholly disinterested, 
without coming to the conclusion that something in the shape 
of parliamentary legislation is not only practicable but neces- 
sary. 

The evils of the Butty system, or subletting to contractors, 
seem to have escaped the observation of the commissioners, in- 
asmuch as their object in saving labour and material has an 
especial tendency to the disregard of those measures of safety 
constantly called for, and puts their individual gain in opposi- 
tion to expenditure, which ought to be devoted to the safety 
and comfort of the people. 



SECTION XI. 

PECULIARITIES IN CERTAIN COAL FIELDS OP SCOTLAND, IRELAND, 
YORKSHIRE, LANCASHIRE, AND NORTH WALES ; SECTIONS OF 
WORKING SEAMS, ETC. 

Notwithstanding that the general nature of coal fields may be 
said to be very similar, yet many peculiar varieties exist, both 
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as to the nature of the coal itself, and also as to many of the 
aooompanying circumstances ; and having, in the course of my 
professional practice, visited many of the coal districts in the 
kingdom, it may not l^e uninteresting to include in this tract, 
a notice of some of the peculiarities that have fallen under my 
observation. 

It may be premised, that coal strata for the most part 
rest upon millstone grit, mountain limestone, or transition 
strata, and are more or less intersected by faults, throws, whin 
dykes, &;c., and the strata which accompanies coal, always con- 
sist of argillaceous and silicious rocks, limestone, fire clay, shales, 
ironstone, or basalt. These rocks frequently thicken, and 
thin, so as often to unite seams in one locality, which are 
fathoms asunder in another ; the coal-beds are also subject to 
be disfigured by bands of argill or shale ; hence difficulty con- 
stantly occurs, of tracing them from place to place. 

The object, therefore, of this section is, to bring under notice 
certain facts, which may be deemed peculiarities, as differing 
from the ordinary routine. 

1 . — Newcastle Coal Field. 

The principal dyke or fault in this district, is a down-throw 
of from 90 to 130 fathoms perpendicular. Commencing from 
Grand Lease colliery, in the county of Durham, it passes through 
Denton, Oosforth, Killingworth, Backworth, in a north-easterly 
direction, into the northern ocean, previous to which, it be- 
comes divided into two or more branches, one of which passes 
by Oullercoats ; and it is owing to this downcast dyke, that the 
patch of magnesian limestone is thrown in at Whitley. This 
dyke is useful, inasmuch as the Wallsend and other seams, 
which had cropped out towards Newcastle, constitute afresh 
the important collieries of Gosforth, Fawdon, Wideopen, 
Gramlington, Seghill, &c. 

The Heworth Dyke originates also at Grand Lease colliery, 
and passes down the south side of the Tyne, by Farnacres, 
Sheriff Hill, and Heworth, being an upthrow to the south of 
25 fathoms ; but it is not so remarkable on that account^ as 
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that a change of the quality of several of the seams is known 
to take place about its locality. 

A 40 fathom dyke also pervades the Auckland district, 
stretching from the Bishop'^s Park, through the collieries of 
Gounden, Thrislington, Gomforth, Garmondsway Moor, Trim- 
don, &c. These are all slip dykes, and are common to all 
coal fields, but seldom of such magnitude as the above. 

Two or three remarkable whin dykes also traverse the dis- 
trict. The Goally Hill Dyke commences near Walbottle, 
passes through the collieries of Montagu Main, Benwell, Fen- 
ham, Town Moor, Shield Field, Byker, St. Anthony^ Heb- 
bum, and is ako traceable past the Brandling Junction rail- 
way station of Brockley Whins, and into the North Sea, near 
Whitburn. 

This dyke has been frequently mined through in St. An- 
thony^s colliery, where it presents the following section, passing 
firom south to north. 

Ft In. 

Cinder coal ------ 114 

Sandstone ----.-06 

Blue Whin 9 8 

Blue Metal, mixed with sandstone - - 6 8 
Sandstone ------38 

Blue Metal, mixed with sandstone - - 4 9 

Blue Whin 7 9 

Ginder coal 114 



Total - - 261 

The Gockfield dyke is first seen at Butterknowle colliery. 
It passes through Gockfield, Bolam, Low HiU, across the Tees 
at Preston, through Gleveland, by Gockhill Newby, and into 
the sea near Whitby — course, south 75 deg. east. It consists of 
a solid mass of blue basalt ; and upon each side, the coal, for a 
great number of yards, is completely coked. 

The Hett Dyke is proved at Willington, Tudhoe, Butterby, 
Croxdale, and Shincliffe, and is of a similar decription. 
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The Aoklington Dyke, in Northumberland, passes through 
the collieries of Togstone, BadclifFe, and into the North Sea in 
an easterly direction ; also of basaltic formation. 

Sand Deposits. 

The most remarkable sand deposits are found at Ouston 
colliery, near Ohester^le-Street, and at St. Lawrence, near 
Newcastle. 

The former is traceable from the neighbourhood of Harbour 
House,- near Durham, past Ghester-le-Street, and down the 
Bavensworth valley, through the collieries of Ouston, and 
XJrpeth. In its course, the upper seams of coal are denuded, 
but the lower seams are not affected. 

A very remarkable gravel bed has also been proved at St. 
Lawrence colliery, an account of which I laid before the Natu- 
ral History Society of Newcastle ; it reaches to the depth of 
20 fathoms, and underneath the bed of the river Tyne, in many 
parts, it takes the place of the Wallsend seam ; in other cases, 
it divides certain portions of it ; and sometimes it forms the 
roof. It is composed of sand and roundjdd stones, having every 
appearance of having once been the bed of a brook. Its extent 
has not been proved, but it consists of several acres. The 
lower seams have been worked underneath it, and are not at all 
affected. 

Blowers of inflammable air are more frequent in this dis- 
trict than in any other that I have seen. They chiefly ema- 
nate from faults or fissures of the strata in the neighbourhood 
of dykes, although frequently from the coal itrelf. They are 
most common in the opening out of newly explored seams, and 
are rarely met with in collieries which have been extensively 
laid open. In some cases, the discharge is similar to thatfrcHti 
the safety valve of a steam boiler, and have frequently be^n 
attended with fotal consequences, by suddenly contaminatiiig 
the main current of air. 

Borings. — The general disposition of the coal seams in this 
district are given in the synopsis, page 5 ; but the following ex- 
amples may serve to shew the results of trials in the southern 
margin of the coal field, now attracting much attention. 
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At Owton, near Hartlepool, a boring was made to the depth 
of 87 fathoms, which has not yet pierced the limestone. The 
strata consist of 120 alternations of shale and reddish sand- 
stone, with one of thin coal towards the bottom ; the boring leads 
to the belief that these strata are similar to the new red sand- 
stone known to occur at Seaton Oarew, on the bed of the 
Tees, and at Croft; therefore, if the coal exists, it must 
necessarily lie very deep, as the whole of the limestone strata 
must be passed, through, and may probably be 80 or 100 
fathoms in thickness. 

At Hartbushes, near Trimdon, the miners have sunk through 

Path. 

Alluvial matter and magnesian limestone 100 
Ordinary coal strata - - - 14 
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They have found a seam 5 feet in thickness, but much mixed 
with bands of shale, and which seam is not recognisable as one 
of the seams of the district. They have also bored 80 fathoms 
lower, and have not met with any workable coal. 

In the neighbourhood of Aycliffe, a boring was made, to the 
depth of 129 faths., without finding any coal, the lower 4 faths. 
being hard grit or Umestone, leading to the notion that the 
seams all terminate before reaching that point. The apprehen- 
sion that prevails with regard to this part of the coal field, as 
before remarked, consists in the rising of the coal strata, and 
the counter dipping and thickening of that of the magnesian 
limestone, by which means it is supposed that the coal beds 
may be cut off. 

Sctit Water. 

Salt water is a phenomenon pecub'ar to this district, the 
origin of which remains as yet a perfect mystery. Through- 
out the whole of the deep collieries to the eastward of the meri- 
dian of Newcastle, the water below a certain depth is uniformly 
salt. At Birtley colliery, near Ohester-le-Street, so large a feeder 
flows from the fissure of one of the dykes, that extensive salt- 
works have been for many years in operation. It was discovered 
in the year 1794, and then produced 1100 gallons per hour, 

q2 
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which supply is as yet very little reduced. It is of a high tem- 
perature, and holds nearly three times the quantity of conunon 
salt contained in sea water. 

Salt-works have also been erected at Lambton colliery, five 
miles further south; and at Walker colliery, below New- 
castle, where extensive works have been for many years esta- 
blished in the manufacture of soda, alkali, &c. 

At Butterby> two miles south of the city of Durham, an 
extraordinary salt spring exists, an account of which was 
communicated to the Philosophical Transactions, by Mr. Hugh 
Todd, so far back as the year 1684, who says, ^^ The salt 
spring lyes at a place called Saltwater Haugh, near Butterby, 
and rises in the middle of the river Weare.^^ These salt and 
sulphureous springs arise from fissures of the whin dyke, which, 
at this pointj crosses the river. 

My scientific friend. Dr. Beid Olanny, in the year 1807, pub^ 
lished a little tract, upon the nature of these springs, from 
which work I annex the following analysis of the sulphur water ; 
but the salt spring was so situate that an analysis could not 
be accomplished. I also annex the analysis of Walker and 
Birtley: — 



Batterbf Snlphnieoiu 
Spring, 
wains. 



Walker, flowing from the Birtler, 
depth of 55 mthoms. depth. 
1,000 grains. 60 fa. 

1,000 gr. 



St. Lawrence, 

depth 90 fathoms. 

One gallon. 



Muriate of soda 56'5 Muriate of soda, 32 

Mur. Lime 5 Do. of lime 10 

Miir. magnesia 4*5 Muriate of magne- 
Carbonate of lime 8*5 sia, carbonate of 



Sulphate of lime 3*5 



lime, do. of iron, 
silica 1 



87 Sulphate of lime 44*88 

43 Choride of Calcium854*08 

Do. of magnesia 193*92 

Sulph. ofiron 7*2B 

Common salt 2938*24 



78-0 
GaseouB Contents. 
Carb. acid gas 8 
Nitrog. gas 3 

Sulph. hydro, gas 1 1*5 



43 141 Water 



4038-40 
78336 



88374-40 



22*5 



As I hinted, the origin of these waters remains a mystery, 
inasmuch as no trace of salt rock has ever been discovered in 
any of the deep sinkings, or numerous minings in the district. 
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Description of Leases. 

The general mode of letting collieries throughout the whole 
of the district is, by the ten of 440 bolls = 18^ chaldrons, of 
53 cwt. each ; a certain annual rent being payable, half-yearly, 
on account, calculated at about § the expected yearly tonnage 
amount. The rate of royalty, thus reserved, varies from ^ to 
l-20th of the net value raised, according to the capital 
embariced and other circmnstances. It does not necessarily 
occur that the most valuable collieries are let at the highest 
rates, by reason of the enormous capital required to establish 
some of them. 

As the lessees are made to pay half-yearly a proportionate 
certain rent, so are they allowed to make up for such advance 
out of the workings of succeeding years (this is called making 
up shorts) ; but it often happens that unforeseen difficulties so 
hamper the lessees, that the shorts are never made up, and in 
such cases the landlord both saves his mine, and pockets the 
adventurer's money. 

To guard against casualties, power is reserved by lessees to 
vacate the colliery, by giving 12 months' notice ; but they are 
boimd to leave it in an open and tenantable state. They are 
also liable to all damage done to the surface in the course of 
working. 

Coal Fields of Scotland. 

In the month of November, 1834, I presented a paper upon 
this interesting subject to the Highland Society, for which 
they were pleased to award me their silver medal. This paper 
contained general remarks upon the principal coal fields which 
I had professionally visited, sections of the different seams, and 
their depths, as also the accompanying strata of ironstone, 
limestone, &c. This paper is too extensive to be transcribed 
here, but will be found in the Transactions of the above-named 
society. A few of the leading facts, however, may not be unin- 
teresting to the reader. 



118 

The varieties of coal which occur are the splint coal, remark- 
ably hard, grey in colour, and longitudinal in fracture. It ie 
free from aulpfaur, and when burnt, leaves very httle residuum, 
and stands unrivalled as a steam-boat coal. 

Anthracite coal is found only in the Kilmarnock district. Its 
specnfio gravity te i'6. 

Parrot coal is found in various parts of Scotland, espe- 
(ually in the neighbourhood of Dalkeith, the Glasgow district, 
at Lismahago, in the county of Lanark, where it is of an 
extraordinary thickness and quality, and also at Balgregy, in 
Fife. 

The Parrot coal field of Balgregy, in the county of Fife, 
where 1 established a colUery for the Messrs. Aytoun, is re- 
markably rich. At 32 fathoms in depth the section was as fol- 
lows : — 

Ft. Id. 
Coarse cherry coal 1 1 
Parrot, line - 16 

Band - - 2 

Fine Parrot - 3 6 



The specific gravity and quantity of gas of this coal, as com- 
pare<t with others, is shewn by the following analysis : — 





Sp. Gravity. 


CiKt. 


BalgMgj 


1-22 


■611 


M»r. of Lothian's 


1-22 


■563 


Newcastle gae coal 
Air - - 


1-25 
1- 


■400 
1- 



The value of this coat, in 1837, was 16s. 8d. per ton, at the pit 
top; and it was sold at Kirkaldy, on ship board, for 21s. 
— But these high prices induced the searching for Parrot coal, 
which very soon afterwards produced a glut. It is used exclu- 
sively for gas works. 
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This bed of coal lies at an angle of 35 deg., and is situated 
close to the basaltic formation, and is generally in connection 
with the common bituminous coal. 

Whin dykes, too, are frequent. That at Preston Grange col- 
liery, near Preston Pans, is 20 yards broad, and is traceable 
for many miles. The Blind coal district of Kilmarnock is 
intersected with several dykes, of minor degree. 



Mid-Lothian Coal Field. 



One of the most singular of the coal fields in Scotland, is that 
of Mid- Lothian; containing the Edge seams, 24 in number, 
constituting no less than 94 feet of coal, as follow : — 

Mid-Lothian Edge coal field — North-east Divison : — 









Fathoms 


Thicknera 








asunder. 


Ft In. 


1. 


Gramachome or Diamond coal 


5 10 


2. 


Do. to Salter's coal 


- 


- 48 


4 10 


3. 


Do. to 9 feet coal 


- 


- 8i 


5 


4. 


Do. to 15 feet coaJ 


- 


6 


7 


6. 


Do. to 4 feet coal 


- 


- 134 


3 


6. 


Do. to 7 feet coal 


- 


- n 


6 4 



Middle Division- 



1. To South Parrott - 


- 300 


2 


4 


2. Do. to Wood coal - 


- 29 


2 


7 


3. Do. to Flake's coal 


- 13 


3 





4. Do. to Bumble coal 


- 13 


2 


9 


6. Do. to Laverock coal 


1 


2 





6. Do. to Great Seam 


6 


6 


8 


7. Do. to Stair Head Seam 


8 


4 


2 


8. Do. to Great Gilhespie - 


- 11 


3 


10 


Carried forward 


463i 


58 


4 



mm 
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Fathoms Thicknesr. 
asunder. Ft. In. 



Brought forward 463^ 68 4 
North-west Division — 

1 . Great Gillespie to Little GiUespie 30 2 7 

2. Further to Corby Oraig - 6 6 

3. Do. Stenkie coaJ - - - 12^ 2 10 

4. Do. to Little splint . - 4 30 

5. Do. to Peacock tail - - 10^ 4 3 

6. Do. to Eeal corby - - l4^ 4 6 

7. Do. to Carlton - - - 59 4 10 

8. Do. to Blue coal - - - 8 2 6 

9. Do. to Diamond coal - - 59 2 7 
10. Do. to North Green seam - 57 4 3 



724 94 S 

40 fathoms midemeath this seam, lies the encrinal limestone 
of Burdie House, Gilmerton, &c. 

The common bituminous coal prevails in great variety in 
this district, amongst which, the Jewel coal ranks highest as a 
house coal; it is a hard pure splint, and leaves very little 
residuum. 

Edmonstone colliery is situate at the bottom of the basin, 
near the river Esk; the coals lie nearly flat, and are as 
follow : — 

Faths. Ft. In. 

At 36 Splint coal 4 

Further 7 Brough coal 5 

7 Beefy coal 4 

14 Diamond coal 4 

5 Jewel coal 4 

Feet 2 10 



6 


Parrot seam of the Mar. 


3 


quis of Lothian — 





Bituminous coal - 1 9 


2 


Parrot, fine, - 10 





Bituminous - - 3 
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The seams crop out southward, beyond Vogrie ; and north- 
ward the crop is in the neighbourhood of Gilmerton, Portobello, 
&c.^ where the most eastern of the seams are vertical, and the 
lower seams radiate, till the North Green or lowest seam in- 
clines at an angle of 30 degrees with the horizon. It was here 
that the system originated of employing women to carry coals 
upon their backs out of the mines, and which was in full 
practice at the timie that Lord Ashley'^s bill took effect for 
their exclusion. To such an extent was this custom carried, 
that the neighbouring flat colliery of Edmonstone used to em- 
ploy 140 or 150 bearers, even where the pits were 70 fathoms 
deep, and the coal nearly flat. The mode of descending the 
said pits being by a single chain, made of half-inch iron, which 
cften broke, and the working of whidi was most appalling to 
witness, or to trust life upon. Use bearing system was common 
throughout the east of Scotland ; but females have not been 
employed underground in the Glasgow district, for many years. 
The ordinary load for one of these females, was 230lbs., carried 
in a coarse baskot placed upon their backs, and with a .^trap 
round the forehead ; the younger boys and girls commencing 
with a single large piece of .coal, fastened in a similar manner. 
The Scotsman paper, of Jan. 9, 1828, upon the subject of 
the Mid Lothian coal fields observes, that in the 

Alloa coal field there are 24 workable bedfl« 
Newcastle do. - 40 = 32 feet- 

South Yorkshire - 30 
Manchester - 50 

South Wales - 23 = 95 feet. 

Liege in the Netherlands 80 
Johnson coal, near Paidey 100 da 
Lothian coal field 31 109 feet. 

The Lothian basin the editor states to be in length 25 miles, by 
6 miles, its greatest breadth ; equal to 80 square miles. The 
whole resting upon grey limestone; notwithstanding which 
coal is said to lie below the limestone, but not of any value. 

There is no reason to doubt that there is a continuation of 
this coal field over Fife, and which is supposed to consti- 
tute the district at Dysart and Kirkaldy. 

B 
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The editor concludes, with a calculation of the duration of 
the Edinburgh coal field, thus, ^* after making every aHowance* 
taking it at 60 feet thick, and 80 square miles, the specific gra- 
vity 1*329 ; and 500,000 tons, as the yearly consumption, it 
gives a duration of 7,200 years, independent of any supplies 
from Fife, West Lothian, fcc.'*'* 

The Claekmanan district may be called the North west 
boundary of the Scotch coal field ; it is bounded on the north 
by the Ochill transition mountains, beyond which no coal has 
ever been discovered ; and on the south by the Frith of Forth, 
which divides the county from Stirlingshire ; it is continuous 
eastwards through the county of Fife to St. Andrews. 

There is nothing very remarkable in the Claekmanan coal 
field, except the numerous beds of coal, the abundance of iron- 
stone, and the existence of two grand slip dykes, which, accord- 
ing to Mr. Bald, (many years manager of Alloa colliery,) divide 
the coal basin into three separate fields, the southern of these 
dykes is a downthrow to the south of 1,230 feet, and the north- 
ern dyke is also a downthrow to the south of 700 feet. 

The following table shews the co^l beds in each field.: — 





Nortb FieW. 


] 


Midille Field, 


Sonth-FieM. 




Yds. rt. In. 




Yd«. Ft. In. 




Ft. In. 


At 


22 coal 3 


At 


26 coal 3 


At surface coal 6 


Fur. 


18 do. 2 6 


Do. 


18 do. 2 6 


Further 23 do. 2 6 


Do. 


12 do. 3 


Do. 


12 do. 3 


Do. 


7 do. 5 


©p. 


3^ do. 3 Q 


Do. 


32 do. 3 


Do. 


53 do. 9 


Do. 


9 do. 5 


Do. 


9 do. 5 


Do. 


20 do. 2 6 


Do. 


9 do. 4 


Do. 


9 do. 5 


Do. 


66 do. 3 


Do. 


22 do. 9 


Do. 


22 do. 9 


Do. 


14 do. 3 6 


Do. 


66 do. 3 


Do. 


86 do. 3 


Do. 


10 do. 2 8 


Do. 


10 do. 5 6 


Do. 


11 do. 5 




— p- —-^ 


Do. 


10 dp. 3 6 


Do. 


11 ao. 3 6 






Do. 


28 do. 4 .6 











Total 238 46 236 41 1.93 34 2 

The number of alternating strata is 141, and the section 
.exhibits 24 seams of coal, from 2 feet to 9 feet in thickness, 
^g^mounting in all to 59 feet 4 inches, all of (he open burning kind. 
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The Dunfermline district is celebrated for splint coal, va- 
luable for steam purposes, as beforementioned. It is a pure 
coal, and carries its size better than almost any other ; it is 
worked extensively, in the collieries of Admiral Sir P. Dur- 
ham, Lord Elgin, at Halbeaih and Wellwood, and is generally 
about Sft. 9in. thick. 

The Kilmarnock district is famous for the production of 
bKnd coal, or anthracite. One peculiarity regarding this seam 
deser\'es to be mentioned. The first three seams of the above 
section^ at Gaprington colliery, which I also established for Mr. 
Cunningham, are of the common bituminous coal; and the 
fourth seam is of excellent blind coal, spec, gravity 1*6, and 
immediately beneatH the coal lies a whin sill, or basaltic for- 
mation, which is understood to have been the means of convert- 
ing the coal into anthracite, from its formerly heated state. This 
opinion is corroborated by the fact, that in proportion as the 
whin sill lies more near or more distant from the bed of coal, 
it is more or less of this nature ; and in certain margins of 
this coal field, in which the coal and the whin become considera- 
bly apart, this coal becomes again ordinarily bituminous. 

Kilmarnock Section — 

Faths. Ft. In. 

At 5 Three quaiier coal - 2 3 

Further 10 Seven ditto - - 5 

Do. 9 Ell coal - - - 3 2 

(These seams are of the ordinary bituminous coal.) 

Do. 12 Blind coal - - 3 2 

Excellent anthracite 1*5 spec. gr. 

The southern outcrop of this coal field, upon the Gaprington 

Castle estate, rests upon blue limestone, the following of which 

is a section. 

Ft. In. 

Broken stone and rubbish - - 8 
Coarse freestone - - - - 20 
Bubble slate - - - - 8 



Gai'ried forward - - 28 8 
B 2 
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Fl. Id, 

Brought forward - - - 28 8 

Ironstone - - - - - 6 

Raffistme - - - - - 4 

Blue limestoney good for building - 1 

Black slate 2 6 

Bastard ivonstone - - * 4 

Limestooe^ good for land - - 9 

46 
Below whieh, is marie. 

Aynhire Coal Field. 

In the Mansfield coBiery, at the head of the Nith, in Ayrshire, 
we find a remarkable ooal formation cropping out, viz. : — 

Pt. In. 

A seam of Tarious qualities of coal, and good - - 9 
Sandstone - - - - - -60 

Anotb^ seam of various qualities, part oannel - - 12 

27 
And a short distance from this place, upon the Muir, 

Feet. 

Is Peat-moss ------ 10 

Clay 6 

Coal of various mixtioes and qualities - 30 good. 

Underneath this strata, and at a short distance, the moun- 
tain limestone is worked, and is as follows, viz. : — 

Ft. in. Ft, in. 

Earth - - - - 1 Blaes roadstone- - 2 6 
Freestone - - - 4 6ood limestone - - 5 
Fireclay - - - 5 Soft blaes- - 3 

Alum shale - - 1 6 Coal- - - - 1 9 
Good blue limestone - 4 6 — » 

28 3 



1 

f 
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Gktsgow Coal Field. 

The district round Airdrie may be taken as a specimen of 
the Glasgow seams, viz. : — 

Paths. Ft. In. 

At 14 Pyat Shaw coal 3 6 1 Often muted and form 
Further 1 Main coal -30) a seam 8 or 9 ft- thick* 
Do. 18 Splint ooal - 3 4 
Do. 1| Sour milk coal 2 

29i 
Do. 12 The famous black band ironstone. 

Ironstone section in the neighbourhood — 

Ft. In. 

Gannel coal - - - 4 

Slate and ironstone balls - 1 

Black band, same - - 1 2 as at Calder* 

Free coal - - - - & 



6 10 



Quarrelton, in the county of Benfrew, belonging to Mr. 
Johnstone, of Houston, is perhaps the most singular mass of 
coal in the world, the whole extent from north to south being 
about a mile, and from east to west | ; to the north it crops 
out near the surface, and to the south it is cut off by a whin 
rock. It is every where covered by a hard blue whinstone, 
containing nodules of limestone ; and the general section of 
strata is as follows : — 

Feet. 

Hard blue whinstone - 100 

Sandstone and aluminous shale 24 

Soft fire clay till - - 12 

Coal, 60 to ... 60 



196 



This coal isr composed of five distinct seams, separated from 
each other by ironstone bands, 9 or 10 inches thick. Under- 
neath, the coal again interposes whinstone ; it is in this field 
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that a double series of beds seems to overiap each other, 
sometimes with sandstone between them. 

Ironttam. 

In no part of Britain does ironstone more abomid than in 
Scotland, the famous black band which is held in such high 
estimation in the Airdrie district standing preeminent; its 
average thickness is about 20 inches, accompanied more or 
less with coal, which cheapens the cost of working it. It has 
the appearance <^ runty blade shale, and when laid together in 
large heaps, it is so combustible that it ignites, leaving a calx 
containing about 60 per cent, of iron. For a long time, it 
was thought to be confined to the district of Airdrie, but it 
is now found to accompany the coal throughout vast extents 
of the neighbouring counties, and may be termed inexhaustible ; 
the market price calcined is 8s. or 10s. per ton. Common 
ironstone is also very abundant in connection with the coal, 
and, in former times, formed the principal supply which in- 
duced the foundation of the Carron iron-works, in the neigh- 
boorhood of Falkirk. 

Mode of letting Mines in Scotland, 

The general cost<»n of Scotland provides for yielding to the 
landlord a royalty proportioned upon the net amount of sales at 
the ccdHery, in conjunction with a certain or sleeping rent, 
payable half yeariy . 

This royalty proportion is sometimes so high as \ the amount 
of sales, but, generally speaking, \ ; of late years, many collieries 
have been let at l-12th, and even so fiur as l-14th the amount 

sales. 

The law of fixtures being somewhat different in Scotland 
to that of England, scmie important points have arisen in 
late years touching buildings, the tubbings in pits, &c. ; also, 
the reeponnbiHty of landlords, in case of damage being done to 
prv^OTty, by the working away of coal wherein the huidhMrd 
has eooenrred and reeeived his rent. Such was the ease wX 
Bartinbolmeeolliery, in Ayrshire, inwhiditheEailof £^^Si^gtflii» 
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the landlord, was made joint defendant with his lessees, in 
consequence of the colliery being drowned up by the breaking 
in of the river Garnock, even two years after all working had 
ceased, and the colliery abandoned. 

CoUderiei in Yorkshire. 

Newton colliery, near Leeds — 

Yds. Ft. In. 

At 12 stone coal - - 3 3 

Fur. 12 black band - 3' 9 

25 brown nib - - 2 3 

25 Harg Moor seam - 3 .9 

Do. 26 seam - - - 4 9 
The district around Sheffield contains a very fine series of 
seams, which, according to Mr. Farey, " amounts to no less than 
1 2 beds of workable coal,*"* which the same author, (who wrote 
in 1811,) said " had been more or Ipss worked in by 500 collie- 
ries."" The principal seams of coal worked for the supply of 
Sheffield and its vicinity, are six in number, lying between 
*' The Rotheram red rock,*' and the Wortley sandstone. The 

4section as follows : — 

Ft. In. 

Tinsley Park seam - - - - - 4 

Further 1 3 fathoms furnace coal - - - 2 3 

Do. 20 High Hazzles .--.39 

Do. 50 Handswortli seam, the lower part of 

which is Gannel coal - - - - 4 6 

Do. 100 Manor seam ^---50 

Do. 55 Sheffield bed, top part Cannel - 6 

The coal measures dip rapidly towards the east. 

Victoria colliery, near Wakefield — 

Ft. In. 

At 60 yards shale coal - - 16 

Fur, 1 8 Stanley mine - - 5 7 

Do. 102 Haig Moor seam - 3 

180 
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A new winning of this, tiie deepest collieiy in Yorkdiire, 
has lately been effected, to the depth of 290 yards, and the 
shaft fitted up with slides and tubs, according to the recent 
improvements of the Newcastle district. Other pits are fitted 
up with endless chains. 

These same seams are wrought pretty extensively, by Messrs. 
Gharlesworth, Smithson, and others in the neighbourhood, and 
around Wakefield ; the Haig Moor being the standard seam. 

Near Bradfclrd, only two workable seams are known, viz. : — 

Ft. In. 

First coal black bed - - 2 9 

Further 40 yards bottom bed - 2 2 

These coals are of prime quality for making coke, and the 
strata abound in layers of excellent ironstone, forming the 
staple supply of the Low Moor ironworks. 



The Lancashire Coal Field, 



The limit of this extennve coal field is not yet defined, nor 
can the immense number and variety of the diflerent coal beds 
be specified. The extent assigned to the coal field, by the in- 
telligent author of Fosal Fuel was 500 square miles, already 
explored . But I am of opinion, that a great district of country 
to the westward of Prescott, remains as yet unproved, and 
which will be found to contain coal. 

The ordinary bituminous coal prevcails over the whole dis- 
trict, but the neighbourhood around Wigan seems to possess 
the most valuable descriptions in the Cannel and the Orrell 
coal ; the former remarkable for its pi*oduction of gas, and the 
latter for house purposes, being of a quality very similar, and 
little inferior to the Newcastle coal. As a proof of the esti- 
mation in which the Orrell coal is held, a property of 30 statute 
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acrea; in that neighbourhood) consisting of 9 feet of coal in 
three seams, was sold in the year 1825, for the enormous sum 
of £24,000. 

Although the best of the Lancashire coal bears a strong 
resemblance to the best Newcastle coal, yet whether from its 
nature, or the mode of working, it does not appear to bo so 
hard, nor are the cokes at all to be compared in density with 
those made from the best coals of the Newcastle districts 

The Gannel coal of this field is of a peculiar formation : it 
is often closely connected with, and often far apart from, the 
King coal beneath. Its fracture is smooth, jet like, abounds 
with gas, and takes a fine polish ; in short, it is like no other 
coal, nor do I believe that the like of it is found in any other 
coal field in Britain ; its name designates its property, as it 
gives a splendid light. Generally speaking, the Lancashire 
coal field, abounding as it does with such a numerous succes- 
sion of seams, presents very few of the mining difficultfe^ 
which attach to the Newcastle district. The sinkings are 
moderately deep, the quantity of water inccoisiderable, the 
seams lying at convenient angles, and of eligible thickness 
for economic working, as will appear from the following synopsis 
of some of the districts. 

The Pendleton colliery, near Manchester, lately drowned^ 
was, I believe, the deepest colliery in the county, and the 
seams in it were according to the following section, viz. u — 



Pendleton, near Manchester. 

Yds. Ft. In. 

At 120 Four feet seam 4 

Fur. 287 Bing coal 3 6 

Do. 60 Seven feetseam 5 

Do. 40 New 6 feet do. 6 



607 



Total 18 6 



Evanfe' Colliery, near Sutton. 

Yds. Ft. In. 

At 31 Yard coal 

Fur. 10 do. 3 

Do. 24 Potatoe delf 4 

Do. 23 Earthy delf 4 4 

Da 16 Three-qr. coal 2 6 

Do. 78 Higher delf 4 

Do. 13 Lower delf 6 



195 



Total 23 la^ 
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Pojudon and Worth, near 
Stockport. 

Yds. Ft. In. 

At 111 Four feet seam 4 

Fur. 40 Five do. 5 

r)o. 40 Three do. 3 6 

Do. 45 Reform mine 3 6 



236 



Total 16 



Douglas Bank, near 
Wigan. 

Yds. Ft. In. 

At 22 Riding mine 3 

Fur. 22 Little delf 2 3 

Do. 6 Yard coal 3 3 

Do. 18 Four feet coal 3 9 

Do. 9 Seven feet coal 6 



77 



Total 18 3 



Great Lever Colliery, near 
Bolton. 

Yds. Ft. In. 

At 50 Three feet mine 4 6 

Fur. 30 Six do. 6 

Do. 70 Yard mine 3 

Do. 30 Nine feet do. 8 



180 



Total 21 6 



Ashton Green Colliery Eccles 

and Stock. 
At 108 Six feet mine 5 
Fur. 39 Nine feet seam 9 



Sankey Brook, near St.- 
Helens.* 

Yds. Ft. In, 

At 145 Higher delf 4 6 



Fur. 5 Main delf 

Do. 20 Bastion mine 

Do. 13 Roger mine 

Do. 60 Sir John do. 

Do. 16 Flaggy delf 

Do. 20 Roger delf 
Do. 130 Rushy park 

Do. 50 Little delf 



9 
4 
6 
3 
4 

4 
3 



4 
6 


2 

6 




459 Total 39 

Arley Colliery, LordBalcarras, 
near Wigan. 

Yds. Ft. In. 

At 12 Yard coal 3 

Fur. 60 Bone coal 2 

Do. 28 Smith coal 2 3 

Do. 60 Arley mme 6 
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Total 12 3 



Halsnead Colliery, near 
Huyton. 

Yds. Ft. In. 

At 53 Fellcroft seam 8 6 

Fur. 22 Pasture seam 5 9 

Do. 24 Yard mine 3 4 

Do. 12 Kennell mine 5 9 

Do. 21Higherbugseam6 9 

Do. IJ Lower do. 3 6 

133i Engine pit 

Do. 23 Little end 2 3 



156 



Total 35 10 



147 Total 14 

* These seams are known to lie nnderneatli the seams of Ashton green colliery. 
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The Halsnead seams crop out to'tvards Prescot, and uic. 
brought in contact with the new red sandstone, to the south- 
eastward of this colliery by an upcast fault, beyond which the 
coal has not been proved. 

I am not aware that the Lancashire coal field is thoroughly 
explored, especially in the western division. The collieries 
of Halsnead, Hujrton, and Prescot are the furthest advanced 
in that direction, and which are approaching the new red 
sandstone, beyond which the country has been very little 
explored by boring. An opinion seems to prevail, that the 
red sandstone, which extends from this neighbourhood to Liver- 
pool, and across Cheshire, is indicative of a deficiency of coal ; 
but it does not appear that any trials have been made to such 
an extent as to ascertain the fact ; and it is a matter of curious 
speculation, as to whether there be any well grounded assurance 
against coal existing underneath the Liverpool red sandstone. 
I confess it does not appear to me that there is ; and I think 
that deep borings will hereafter prove a continuation between 
the Lancashire and the North Wales seams. 

€vmberland Coal Field. 

The Oumberland coal field stretches along, and is bounded 
by the Irish Sea, and is continuous from St. Bees head, to the 
neighbourhood of Allonby. To the eastward, it crops out 
against the blue limestone and the transition mountains, in the 
range of Lamplugh and Cockermouth, and it extends south- 
eastward in a narrow strip of 3 or 4 miles in width, by Plumb- 
land, All Hallows, Bolton, and Rosley Hill. 

The two great collieries of Whitehaven and Workington 
are prosecuted for many hundred yards underneath the Irish 
Sea, where the coal has a rise to the south west, of one in 3 or 
4. This coal field is also intersected with dykes of con- 
siderable magnitude. The great dyke which divides White- 
haven colliery into the divisions of Whingill and Howgill, is a 
downthrow to the north, of 55 yards ; and there are dykes of 
larger import than this in the Workington colliery. The ex- 
tent of coal under the Irish Sea, in this district is, of course, 
incalculable, and can only be attained byunderground operations. 

82 
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An extensive winning is now in progreaa at Wtutehaven, in- 
tended to be the deepest sinking, and most extensive drifting 
in the kingdom, in order to prosecute the working of this ocean 
coal. 

The conveyance of coals along the intended horizontal stone 
drift is to be accomplished by engine power, either stationary, 
or locomotive ; and the seams to be won are, the main band 10 
feet, and the Bannock band 7 feet thick. 

The same seams prevail at Workington, but since the 
catastrophe in 1837, all woriiing under the sea has ceased, and 
it can only be restored by an exceedingly deep sinking, and 
most extensive drifting. 

A curious instance of ^ the nipping out of this main band 
seam occurred at the Isabella pit, which was sunk at enormans 
cost by the late Mr. Curwen, to the depth «f 130 fal^oms. 
— All the accompanying circumstances concurred in leading 
the miners tovconclude, that they would attain the main band 
seam ; but at that position no other trace of it was visible, 
than a seam a very few inches thick. A drifting, ho.wever, in 
this thin seam was carried out for several hundred yards, where, 
at a slip dyke, the seam was found in its natural thickness, but it 
proved without doubt that for a very considerable extent, and 
,underneath the river Der^vent, the seam is wanting, although 
no change has taken place in the upper beds of 43oal. To the 
westward of the Isabella pit a dyke occurs, at which the coal is 
thrown down 40 fathoms. 

The new red sandstone which overlies the coal strata, makes 
its appearance in the neighbourhood of St. Bees, and was, 
until lately, (like our magnesian limestone) the subject of much 
controversy, whether .any good coal were to be found un- 
derneath it ; but these doubts are long since dispelled, and 
it is now beyond question, that the coal is totally uninfluenced by 
the said sandstone* 

As the Workington seams progress upon the main rise 
;fiouth-west towards Harrington, they successively crop out, 
;and the lower seams form the subject of extensive wc^kings at 
JJarrington colliery. 
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Serins in the Isabella pitt Workington colliery — 



Faths. 


Ft. 


In. 


At 83 Metal band 


- 3 





Fur. 27 Moorbanks seam 


- 3 


6 


Do. 24 Little main band 


- 3 


2 


Do. 16 Main band 


- 10 





5 







135 Total - - 19 8 

Harrington colliery in the lower seams, which underlie the 
Workington coajs :-r- 

Faths. 

At 20 Metal band seam 
Fur. 15 Two feet coal - - - 
Fur. 17 Three feet ditto - 
Fur. 38 Four feet seam - - - 
Fur. 28 Five feet or Udale seam 



Ft. 


In. 


1 


8 


1 


10 


2 


8 


3 


4 


4 






118 Total - - 13 6 

Since the completion of the Maryport railway, great quanti- 
ties of coal have been opened in that neighbourhood for ex- 
portation, and now form a powerful competition with White- 
haven, and the rest of the western coast. 

A remarkable formation of iron ore or stalactite prevails to 
the eastward of Whitehaven, which is understood to contain 60 
per cent, of iron; it is worked extensively, and shipped to 
South Wales. 

A peculiar seam of coal is worked in the neighbourhood of 
Sebergham, near Heskett, in this county. Its fracture as- 
flumes a diamond form ; and it partakes partly of the 
nature of Parrot, caking coal, and anthracite, and is of rare 
quality. The basin is very small, and apparently unconnected 
with any of the neighbouring coal fields, the seam is nearly 3 
feet in thickness, 22 fathoms in depth from the surface, and the 
water is pumped by means of a water wheel, worked by the 



134 

neighbouring rivulet. In the neighbourhood of Marypoit, one 
of the thick seams is composed of a junction of the Gannel and 
metal band, from the thinning of the strata between them. 

The mode of letting leases in this district, is precisely the 
same as that of Newcastle. 

Mode of letting Collieries in Yorkshire and Lancashire. 

The seams of coal being specified, a certain annual rent is 
agreed to per foot thick per acre ; and the tenant agrees to 
work away, or pay for an agreed number of acres per annum. 

At the end of each year, a plan and admeasurement is made 
of the quantity so taken, in order to ascertain the rent ; each 
year's workings being coloured differently. The amount of rent 
so provided for, differs so widely according to the peculiar circum- 
stances of the collieries, that scarcely any general statement 
can be made upon the subject. Suffice it to say, that it ranges 
from £50 to £100 per acre per annum; and taking a 3 feet 
seam (at a ton per cubic yard) to contain 4840 tons, three- 
quarters of which are producible = 3630 tons, and the said 
tons to be sold at 5s. each, it will amount to <f 907, in which 
case £100 would amount to one-ninth, or about 6^d. per ton. 

Notwithstanding this is the general principle of letting over 
a great part of the midland district, it is by no means so clear 
and practicable as by the ton, or by the amount sales, because 
the preparatory workings of a colliery are in no shape to be 
measured ; and calculation so to be made, not at all in unison 
with the irregular form of many of the preparatory stages of 
working. Indeed, so simple and preferable is the renting by 
tonnage, that it is superseding the old custom rapidly. 

North Wales. 

The most important and extensive colliery in this district is 
situated at Mostyn, the property of the Hon. Edward Lloyd 
Mostyn. 

The ancient working of this coal, described by Mr. Pen- 
nant, in his history of North Wales, was commenced within 
the present park, in which the several seams were seen cropping 
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out ai the sarfaoe, and where many pits have been sunk, an4 
which were minutely described by the late Mr. Farey, mineral 
surveyor, in plans and reports now in the family. 

In the early worldly of the colliery the coals were conveyed 
away by small vessels, which at that time approached Mostyn 
quay at high water; but the bod of the river Dee having 
afterwards changed towards the northward, a partial canal, or 
excavation was cut for the passage of vessels, which was de- 
fended by stakes and furze. 

Of late years, this approach has been enlarged and improved, 
which, together with convenient docks, enables vessels of 300 
tons to load at the colliery, carrying away 50 or 60,000 tons 
of coals, per annum. 

When the rise coal was exhausted, a portion of the river Dee 
was enclosed, by mounds, or dykes, within which the present 
deep sinking was executed to the Durbog seam, a depth of 150 
yards, by Messrs. Eytons, the present lessees. 

Extensive workings have afterwards been carried on under 
the river; and upon more occasions than one, both in ancient 
and modern times, incautious working has led to breaches, 
through whieh the river has entered the colliery. 

The various seams are commanded from the main shafts by 
horizontal stone imnes, driven from seam to Beam ; fmd aa thb 
is repeated in very many instances, it renders the colliery 
workings both complicated and interesting. The men and 
horses go in and out of the colliery at the outcrop of the five 
yard seam. Some very remarkable but providential down- 
throw faults prevail in this coal field, inasmuch as they only 
counteract the otherwise inconvenient effects of the excessive 
inclinations of the coal beds. Nearly one half of this coal is 
left in pillars, to guard against the waters of the Dee. The 
main dip of this field points towards Park Gate, on the Cheshire 
side of the river ; and as the strata there have a counter rise 
it leaves no room for doubt that they are a continuation of the 
same extensive basin. 

The southern explorations of this colliery are pushed to within 
a short distance of the Halken mountain, of limestone forma- 
tion ; therefore, an actual termination is seen to the coal field 
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in that Erection, as oorroborated by aome experimental 
borings downwards. 

From henoe eastward np the shore of the Dee, riz. at Green- 
field, Bagfailt, Flmt, Hawarden, &c., yarions coal minings are 
earried on ; but much of the distriet is ^* titrabled, ^ and conse- 
quently great difficulty is experienced in reconciling and com- 
paring the seTcral seams with those at Mostjm. The Baghflt 
oollieries are very ancient, and are worked considerably under- 
neath the river Dee, by means of engine power, as the coal 
inclines deeply in that direction ; but they were all brought to a 
stand-still in July, 1842, by the colliery of Messrs. Eytons 
coming in contact with the Old Boot colliery, many years previ- 
ously filled with water, which naturally flowed down the dip 
workings of the neighbouring colliery, leased to Messrs. Pick- 
ering & Go., and between which the workii^ were in common ; 
the result was, the entire drowning up of both oollieries. 

In consequence of this, the landlord, Sir John Haniner, 
brought an action, and laid damages at £100,000. The cause 
was tried at Ohester^ August, 1843, and a verdict was given 
respectively, the smhs of '£1,613, or £6,240, dependent upon 
some points, specially reserved. A new trial has been called, 
and thus the matter rests. 

The irruption of this water was extremely sudden, and had 
it not happened on a Sunday eveiiing, when no one was under^ 
groimd, in all probability several lives would have been lost. It 
nevertheless forms another argument, for the applicaticm of 
some principle of inspectorship, as a court of appeal relative to 
questions of this description. 

At Hawarden, the entire dip is to the northward, and the pre- 
sumed outcrop ought to take place on the Oheshire side of the 
river ; but, owing to the remarkable extent of flat land, and 
the depth of alluvial matter, no discovery of coal can take 
place, except by borings ; though there is every reason to believe 
that, hereafter, this part of the county of Chester will be the 
seat of extensive coal minings, unless the coal diould lie at an 
extraordinary depth. 

A very concdderable quantity of ironstone aooompanies this 
coal field, both at Mostyn and upon the south-eastern division 
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beyond Mold, where at Ooadtalon, and the neighbourhood, 
extenfflve ironworks have been establidied. 

Sections in Ncrdi Wales. 



Near Flint — Dee Green, 

Fa^s. Ft. In. 

At 30 Two yard coal 6 
Fur. 10 Five yard ditto 6 
Fur. 16 Four feet ditto 3 6 

55 



Goad Talon Iron Works. 



67 



18 4 



Yds. 

At 63 Powell coal - 
3 Two yards coal 
33 Brassy coal 
37 Main coal 



12 Lower 4 feet do. S 10 136 



Ft In. 

2 



6 

4 

10 




6 
6 



22 



Mold Town Colliery. 



Paths. 



Ft. In. 



7 Holland coal 6 
Fur. 7i Brassy coal 3 
Fur. 12^ Main coal - 3 6 



27 



12 6 



Mostyn. 



Gannel coal 
5 yard coal . 
3 yard coal 
2 yard coal 
Durbog - 



Ft. In, 

- 4 6 

- J6 



- 9 

- 6 



6 




- 6 



39 



The coal field is continued southward, in narrow basins, till 
it terminates at Llangollen, by cropping out against the moun- 
tain limestone. 

No other coal field has been discovered to the southward of 
this, in North Wales ; indeed, the whole country through Bala, 
Dolgelly, Barmouth, Towey, &c., presents no strata belonging 
to the coal formation ; and, however desirable coal may be in 
those parts of the counky, there is no reason to believe that 
trials would be repaid with any hope of success. 

To the westward of Mostyn colliery, along the shore of the 
Dee, and towards the scene of the famous Talacre speculations, 
there seems no reasonable hope that coal of any value 
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exists, inaamoch as the Mostyn seams are known to crop out, 
and terminate very contigaous to the ecXIierji and but for 
the interporition of some important downthrow dyke, it cannot 
be ; although the coal strata seems to extend pretty widely, 
and lie very regularly along the coast. 



Bauth SiaffwrdBhire, 



This county is chiefly remarkable for the ten-yard coal which 
generally prevails, as well as the numerous beds of ironstone 
contained in the shale, accompanying the coal beds. 



Divisions of the ten- 


■yard 


coal. 








Ft. 


In. 


Booves . - - 


- 


4 





White coal and top slipper 


5 





Tow coal 


- 


3 





Foot coal and Brazils 


- 


3 





John coal 


- 


1 


6 


Veins - . - 


- 


3 





Stone coal 


- 


4 





Sawyer - - - 


- 


4 





Benches - - - 


- 


2 


6 
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I am indebted to Mr. Brook Smith, of Walsall, for the follow- 
ing account of the different seams in the two divisions of West 
Broomwich and Wolverhampton, viz. : — 



West Broomwich — 






Yda. 


Ft. 


In. 


At 139 Brooch coal 


3 





Fur. 63 Ten-yard coal 


31 





Do. 5 Heather coal 


3 


4 


Do. 17 New mine coal - 


6 


4 



214 43 8 
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Wolverhampton — 








Yds. 






Ft In. 


At 16 Outcrop often- 


yard 


coal 


30 


Fur, 9i Heathen coal 


- 


- 


2 3 


4i Bubble coal - 


- 


* 


2 4 


14 Stinking coal 


- 


- 


3 


22 New mine coal 


- 


- 


6 4 


9 Fire-clay coal 


- 


w 


9 


4 Little coal - 


- 


- 


2 


22^ Bottom coal 


- 


•■ 


9 


15^ Singing coal 


- 


- 


3 6 


117 




Total 


67 6 



At a level line upon the surface, the new mine coal would 
be about 240 yards deeper at West Broomwieh than at Wol- 
verhampton, the distance between the two sections on the 
surface from the ordnance map is 4^ miles. 

The seams under 5 feet thick, as well as the ironstone bands, 
are wrought chiefly by long walL 

The ten-yard coal is worked by places 3 yards wide, leaving 
pillars 6 to 8 yards square, according to the nature of thecoal and 
roof. At about every 30 yards, a fire rib of whole coal is left 
6 or 8 yards thick, to separate one set of workings from ano- 
ther, forming an excavation 40 yards square, with a fire rib on 
each side, and 4 pillars standing in the goaf, 8 yards square each. 
The gross contents of the 10 yard seam is about 48,000 tons 
per acre ; whereas by the customary mode of working, what 
vnth coal left to form a roof, the fire ribs, and other losses, not 
more than an average of 16,000 tons is obtained. 

In Gordley coppice pits. West Broomwieh, there is a salt 
water leakage from the coal, which was very similar to the 
Leamington waters, both in flavour and effect. The proprietor 
had bottles of it sent to Dudley, and he took it as an aperient. 
These pits were nearly 200 yards deep, and within 12 miles of 
the centre of England. 



T 2 
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Strata of ironfitone— 

Giibbin ironstone 3 measures, lying in 3 feet of spoil. 
New mine ironstone 3 do. 5 do. 

Penny measures - - - do. 21 do. 
Poor Bobin - - - - do. 2^ do. 
Balls and gubbin do. - - do. 7 do. 

Bine flats do. ... do. 6 do. 

Castle Comer Coal Fields County of Kilienny^ Ireland. 

Having frequently visited, and for some years been interested 
in this remarkable ooal field, I am induced to transcribe a few 
of the most remarkable facts in respect to it. 

The general circumstances and geological arrangements have 
been ably ponrtrayed by Mr. Oriffith, in his geological treatise 
of the Leinster coal district, in 1814, firom vriiose report the 
following general description is extracted. 

The coal field is surrounded by, and rests upon» the moun- 
tain limestone, said to be 500 fathoms thick, and which rests 
upon granite. Colour, Ught blue, ocmtaining numerous petre. 
fiMstions of madrepores, encrinites, &c. Analysis : — 

Carbonate of lime - - - 95 
Silica, with tii^ of iron - 4*50 

Garibon 0*50 



100*00 



The stratification of the exterior hills of the district oa every 
side, is found to incline towards the interior of the country, the 
strata lying nearly parallel with the surrounding slopes, and 
thus forming an irregular valley, in which the coal basin is de- 
posited. 

1 can corroborate Mr. GrifBth^s statement as to the exist* 
ence of 8 beds of coal between the surfiioe and the limestone. 
A remarkable black slaty rock rests upon the lirastone. In 
many places the lower beds resemble flinty slate ; but as they 
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are further removed from the luuestone, the flinty slate passes 
gradually into black slate eiay, the upper part of which often 
contains nodules of ironstone. This rock varies in thickness from 
30 to 300 feet ; it is often so black, that in boring, it has been 
mistaken for coal. 

Section of coal seams : — 

Paths* Ft. In. 

At 1st. 6^ Upper three feet seam 3 

Further 2nd. 3i Double ditto - - 3 6 

These seams are cropped out and little seen. 

3rd. 20 First three feet coal - 3 

4th. 22 Drummagh foot coal - 1 

5th. 23 Four feet coal - - 4 

These are the seams wrought at Castle Comer and Newtown. 

6th. 35 Second bed slate coal - 3 

7th. 89 First ditto ditto 4 5 

8th. 40 Bossmore coal - - 10 

135 to the limestone. 

The alternating strata are sandstones, ironstones, date clays, 
fire clays, and a peculiar sort of black or green slaty rock, par- 
taking of the nature of basalt. 

The coal field of Castle Comer may be said to be confined to 
the three feet coal No. 3, and the four feet seam lying 70 or 80 
yards below it, the said three feet bed having formed the great 
subject of the colliery, and is called the Kilkenny coal. Ac- 
cording to Kirwan, it contains 96 or 97 per cent, of carbon, 
and 3 or 4 per cent, of ashes, and is much purer than the car- 
bonaceous coal of South Wales or Scotland; the specific 
gravity is 1*526. 

The roof of this ooal is of black slate clay ; it extends 
through the lordships of Castle Comer and Clough. 

The colliery was comm^iced at the beginning of the 17th 
century, by Sir CL Wandesford, and has been continued 
ever since ; the extent of this seam being over 3,000 acres. 
The colliery, says Mr. Griffith, " has been worked after the 
most improper and expensive manner possible, having continued 



142 

without the least underground improvement during the last 
100 years, the pits being rarely 100 yards asunder.^ 

^' During the last 12 years, upwards of 200 pits and bore- 
holes have been sunk in the royalty of Gastle Oomer, and by 
the Grand Oanal Company in the adjoining colliery; many 
thousands of pounds have been ignorantly thrown away/^ 

" The annual raisings in the Leinster coal district at that 
period, were stated by Mr. Griffith at 70,000 tons hard coal, 
and 100,000 tons of soft coal or culm. Price of coal at pit 
mouth 20s. per ton, and culm 58.**^ 

'^ Notwithstanding this exorbitant price, these coals were 
sent to Kilkenny, to Athy, and thence by canal to Dublin, and 
also to Tullamore, and by the river Shannon to Limerick; 
chiefly used for malting.'" 

The peasants use '' pounded culm, with one-fourth part of 
clay, worked together Uke mortar, and then formed by the 
band into balls of about 3 inches diameter.^ 

Mr. Griffith says, '' that the four feet coal is closer in its 
grain and much harder, than the coal hitherto known as the 
Ejlkenny coal ; its specific gravity is 1*591. ''^ Upon analysis, 
it was found to be composed of 96*260 of carbon, and 3*76 
per cent, of dark grey ashes. '* Owing to its great depth, 
this coal must be worked upon some regular and scien- 
tific plan."" From the different positions in which this coal 
had been found, Mr. Griffith concluded, *' that the property 
would contain 5,000 acres of it.*" The stratification above it 
consists of black slate, with numerous bands of clay ironstone ; 
and from the quantity of pyrites found in and about the coal, 
Mr. G. supposes that they might be turned to good account in 
the manufacture of copperas. 

The Gastle Oomer coal field, then, may be said to possess an 
area of about 8 square miles, commencing about a mile to the 
eastward of Gastle Gomer town, and extending from Agha- 
muckay to Doonaan, including Glough, Massford, Grutt, &c., in 
the county of Kilkenny, and Newtown Bushes, &c., in Queen^s 
Gounty. 

The third or four feet seam lies at the distance of from 35 to 
40 fathoms below the said three feet coal. It was worked at it 
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south-west outcrop at Bock, near to Castle Oomer ; and I also 
sunk to it at Boneyarrow, towards the north-east boundary, 
where it was 26 fathoms deep ; but in both these cases it was 
so hard, so thin, and so sulphureous, that it could not be 
worked to profit. 

All these seams are anthracite, the middle one excellent of 
its kind, and that which has for so many years formed the 
subject of these Castle Comer collieries. 

A very particular account of this colliery is given by Mr. 
Tighe, in his Agricultural Survey of 1802, viz. : — 

Boate in his history of Ireland, 1726, says, ''^Already one 
coal mine has hem fovmd in Ireland^ a few years since^ by mere 
hazardy and without having been sought /or, in an iron mine be- 
longing to Mr. Chris. Wandes/ord ; after having raised the ore 
from it for a great while^ they came at hist to coal. It was thm 
9d. the Irish car^ Sd. to the digger^ and 6d. to the oioner^ for 
6 cwt. = l^d. per cwt. These coals are very heavy ^ bum with 
little flume^ but lie like charcoal^ and continue so for the space of 
seven or eight hours^ casting a very great and violent heat. In 
the place where the mine standeth do lie Uttle smiths^ coals 
above the ground, from whence the smiths dwelling in the parts 
round about did use to come and fetch them, even before the 
mine was discovered.'*'' The lordship of Castle Comer consists 
of 18,400 acres, and was purchased by Sir C. Wandesford, 
during the administration of Lord Strafford. 

" Lord Wandesford obtained some regulations, by act of par- 
liament, for the better management of the collieries, and for their 
defence from stealth. The late Lord Wandesford used to clear 
£6,000 or d& 7,000 per annum by his coUieries; the principal 
working was between the small river Dian, and the side of the 
hills to the east and north-east, extending from Castle Comer 
towards Donane.'*'' 

The following statements will shew the results of working the 
colliery in the early days of its existence. 

A barrel is understood to be 6^ cwt. 
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Quantity of coals raised and profit for 3 years, viz. : — 



Barrelfl 

of coal 

landed. 



From 1st April, 1797, 
to 3)8t March, 1798 
From Ut April, 1796, 
to 3l8t March, 1799 
From 1st April, 1799, 
to 3l8t March, 1800 



57820 
57180 
59980 



ColUers* 

money 

Ss. p. bar. 

£, 
5782 
5718 
5998 



Value 
68. 3d. 
p. bar. 

£. 

15527 
14960 
16566 



Value of Expenses 
Culm 8ervants<fe 
sold, contings. 



£. 



1011 



397 



839 



£. 



12794 



1S9S9 



15252 



Lady Ormonde, finding the expenses so great, and the profit 
so small, raised the price of coals, in 1800, from 6s. 8d. to 8s. 
8d. a barrel ; and the accounts for the first four months stood 
as follows. A barrel may be estimated to weigh 6 cwt. 



1800 Barrels 

April 4830 

May 4000 

June 3550 

July 3840 

Total 16220 



Colliers' 
money. 
£. 

483 

401 

355 

384 



1623 



Barrels 
sold. 

3260 
3422 
6041 
6016 

18739 



Value 



Culm Expenses 
servants «fe 
contings. 



4^8375 



4^687 



4^6256 



Up to this period, no other means than jack-rolls were thought 
of for drawing the coals ; indeed, to such short distances were 
the pits wrought, that they were exhausted in a year or 
two. 

The establishment and prices of agency at that time were 
as follows : — 



2 Overseers aboveground, at - 
4 Underground do. 
2 Inspectors - - . 

2 Carpenters and 6 smiths 
8 or 10 Glerks at sales - 
Watchmen . - - 



^50 each. 
16 do. 



18 
12 
18 
12 



do. 
do. 
do. 
do. 



Store kept out of which were retailed — 
Candles Is. per lb. 
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Wheaten bread was the food of the colliers, but their earn- 
ings were generally consumed in the purchase of spirits, causing 
their appearance to be most wretched ; their houses ruinously 
built, and covered with sods, upon which heavy stones were 
laid to prevent them being blown away. Chimneys and windows 
were luxuries deemed imnecessary ; the children were usually 
quite naked, and the colliers so unhealthy, that they rarely 
reached the age of 50. Previous to their death they often 
spat up a black spittle, arising from the volatile but sulphu- 
reous dust of the anthracite coal, and from the leaning posture 
in which they worked. 

This coal was carried to Londonderry, Cork, Waterford, 
Dublin, &c. 

A good deal of iron ore prevails in the neighbourhood, called 
shell mine, or white mine, containing kernels or honey combs. 
In the time of Lord Strafford, this iron was manufactured, 
according to Boate, into ^'ordnance pots, small round furnaces, 
&c.'' 

The iron thus manufactured with charcoal was sent down 
the Oure to Boss and Waterford, in boats, called cots, made 
of one piece of timber ; and it was sold in London at from £16 
to <f 17 10s. per ton, and produced a clear profit of from £6 
to £7 i>er ton. 

Boate says, that when the ore was rich, a ton of iron was 
produced by 2^ tons of raw material. 

Notwithstanding the high price of this coal, the wants of 
the country always absorbed it. Whilst the Swansea coal cost 
6s. per ton, and some of the Welch not above half that sum at 
the mines, the Castle Comer coal cost 18s. per ton at the pits; 
at the same time, its durability may be stated at half as long 
again as that of Swansea. 

The smoke from this coal is highly sulphureous ; and being 
heavier than common air, it is very offensive in houses if not 
carried properly away. 

In 1800, the general charges of the concern, after paying 
the colliers, were as follows : — 



u 
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! landing or drawing up the pita, per jack-rcdl £2343 

Contingencies, watchmen, agencies - 2902 

Engine tenders ..... iq2 

Finlao, director of steam engines - * 56 

Charities Ill 

Wages, roads, &c. ..... 742 



£6256 
Add colliers^ money * • 1623 



Total expense of raising 18,739 barrels, 6 cwt. 7879 

The value of coal sold at the increased price, was 8375 
Cuhn or small 687 



9062 



Leaves profit £1183 
£3000 was more than the proprietors had reason to expect. 

As the colliery extended, and the expenses increased, it gra- 
dually became not only unproductive but a very losing concern ; 
and as the working was carried on without any rule by every 
small tenant, not only a great deal of valnable coal was lost by 
the overrunning of it, but another large proportion stolen, or 
sold, by the master colliers, who had the working in their re- 
spective lands without accounting. The collieries were adver- 
tised to be let, but no one was found to adventure, whereupon 
Mr. Cnrr was brought over from England, to endeavour to 
re-arrange matters after a proper form ; but it does not appear 
that much was effected, the master colliers having so great a 
hold of the property. 

In 1802, a ton of coals cost at the cdliery 18s., and in the 
town of Castle Comer it was retailed at 13d. per cwt. ; in Kil- 
kenny, (12 miles) the price was from 25s. to 408. pertcm, 
being a summer day s work with 7| cwt. ; but the roads round 
the colliery were exceedingly bad. Whilst coals were sold at 
the pits for 208., culm sold for 18d. per kish = 46. 6d. per ton. 
Culm is greatly used by the poor people in making up clay balls. 
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In the year 1800, there were 16 pits at work ; and several 
years before, there used to be 24 pits, each pit raising from 10 
to 16 tons per day. 

The proprietors covenanted to sink the pits, including the 
finding of timber, &o. This was foimd to be a ruinous ar- 
rangement, inasmuch as when any difficulty occurred in work- 
ing, the pit was abandoned, and a new one required. 

Wages in those days were — 

Sinkers and colliers 18d. to 20d. per day. 
Hurriers - 16d. to ISd. do. 

Thrusters - 13d. do. 

The depth of the pits varied from 24 to 44 yards ; and in the 
clay overlaying the rock, fragments of green rock prevail, and 
also those of globular limestone. 

Sections of strata, usual depths. 

Ft. In. Ft In. 

(^lay, - - - from 12 to 83 

Green rock - - - 25 to 25 

Grey rock - - - 9 to 24 

Slate, black - - - 21 to 24 

Main top - - - 6 to 6^ 

Slate - - - - 15 to 16 

Small mine - - - OStoOS^ 

Slate - - - - 3 to 3 

Coal - - - - 2 6 to 3 1 

Total 88 3 127 11 

A few years ago, a trial below was made by boring, which 
proved as follows : — 

Ft In. 

Goal seat ------36 

Whitish hard rock, which was called whinstone 21 
Black slate ------40 

Thin bed of coal ----- 6 

Carried forward - - 29 
u2 
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Ft. In. 

Brought forward - - ^ 29 

Whinstone 12 O 

Slate 4 

Coal 10 

Whinstane 120 



Total 58 

Three principal leaps, or dykes, appear to extend through 
the greatest part of the coUiery, running nearly parallel for 
more than a mile, in a direction south-west and north-east ; 
they vary in their course, displaying many curves and turnings. 

Two steam-engines were at that time erected in the coUiery, 
of double power ; the largest had a cylinder 22 inches in diame- 
ter, and 5 feet stroke ; it made 30 strokes per minute, and 
discharged 800 or 1,000 gallons of water, drawn from a depth 
of 40 yards, consuming 2 tons of coals per day. Expense of 
setting this engine at work, at dough, was dfllOO, and the 
yearly expenditure as follows : — 

£• 8* d. 

Goals, 30 bar. per week, at 52 weeks = 1560, 

at 9s. 9d. per barrel . - - . 
2 Enginemen, at £1 8s. per week 
2 Firemen, at 17s. 4d. per week 
Hemp, rope, yarn, oil, lard, candles, iron, and 

different repairs - - . . 

Carriage of coals to the engine 
E. W. Finlan, engineer's salary 



762 
72 16 
46 1 





4 


100 

32 1 

100 



3 



^1111 18 


7 



The smaller engine had a 17 inch cylinder, and discharged 
500 gallons per minute, from the depth of 36 yards, going 
thirty 4i feet strokes per minnte. 

This engineer, Finlan, died in 1801 ; and so rare was this 
description of person in Ireland, that the collieries were off work 
for some time till a proper person could be had to manage them. 
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Besides these engines, six machines, worked by horses, were 
also employed to raise water, two men and one horse being 
requisite for each, the men being paid Is. Id., and the horse 
at the rate of 2s. 2d. per day. Baxrels, of 42 gallons, were 
used in the drawing. 

For a series of years after Mr. Griffith examined the pro- 
perty, the engines were discontinued ; the working consisted 
almost entirely in re-opening the old level free pits, by means 
of contract, or master colliers, who raised coal and culm out of 
the old pillars and barriers, upon the sales of which they re- 
ceived one-half ; and although sometimes so far as 50 or 60 pits 
were working at once, and the coals sold as high as 20s. per ton, 
yet from the great extent of stealing that was carried on, and 
the enormous charges of agency, watchmen, &o., the collieries 
were losing concerns to Lord Ormonde and the other proprie- 
tors. So many contracts, real and fictitious, were held by the 
said master colliers, and so much misery and starvation reigned 
amongst the workmen, that the district was almost in a lawless 
state ; which was still further increased by the Terryalt sys- 
tem, which then prevailed. 

It was under these circumstances that I was requested, in 
the year 1827, to examine the property, with a view of ascer^ 
taining how far it was capable of improvement, or of being 
made subservient to any such system as practised in England. 

The state of misery and wretchedness which then prevailed 
cannot be described ; the face of the property was studded 
over with the most wretched cabins, many of them without 
either door or window ; the adults in a state of squalid poverty, 
covered with rags ; the children without clothing ; their beds, 
consisting of a heap of stones piled up in the comer of the mud 
cabin, with a covering of straw, and upon that a blanket ; 
their houses without furniture, save a pot for boiling potatoes 
of which they partook, sitting round it upon the mud floor ; 
one third of the people without any employment or means of 
subsistence, other than by begging of their poor neighbours, 
and those who were employed scarcely ever saw money, being 
subsisted chiefly with butter milk, and potatoes from the 
shops of the master colliers ; in short, the state of the people 
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may be judged of, when I aver that most grateful would they 
have been for employment at the rate of 4d. or 6d. per day. 

The dreadful feeling was increased by the reflection, that it 
was very difficult to Buggest any means of providing them 
with work, since there was no plan to shew where the pro- 
bability lay of obtaining scraps of whole coal; and the en- 
gines haviug been long dismantled, those parts where the 
whole coal was said to remain were under water, so that it was 
only in the level free parts of the old pillars that any attempt 
could be made for extending the works. 

There were then about 60 pits working, the pillars averaging 
about 1^ by 2 yards, and the openings about 5 feet wide, and 
generally fallen ; seam 32 inches thick ; no one could judge in 
what direction to drift in search of these trifling pillars, or of 
the ribs, or barriers, between pit and pit, which were seldom 
more than 100 yards from each other. Some idea may be 
formed of the manner in which the colliery had been worked, 
when I state that from first to last not less than 1200 shafts 
have been sunk upon the property. 

The general price of the contractors at this time was 10s. 2d. 
per ton of 21^ cwt. for coal, and half the selling price for 
culm. The best coal sold for 16s. 8d. ; the second or red 
coal 8s. 4d. ; and the culm 3s. 4d. per ton ; the culm averaging 
about twice the quantity of the doal. 

The establishment I found to be as follows : — 
Oolhers - - - - 1000 
Hurriers 200, Thnisters 300 500 paid Is. 8d. per day. 
Pullers at pit top - - 300 paid Is. 6d. per day. 
Scavengers - - - 70 

1870 
Proprietor's staff — 

Agents and clerks - 18 

Weighmen- - - 2 

Bangers and watchmen 80 

Roadmen and labourers 15 

— 116 

Total - 1985 
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Pit^s company and wages — 3 feet coal — 

20 OollierB - - 28. Od. each 

4 Thrusters - - Is. 8d. - 

4 Hurriers - - 28. Od. - 

2 Pullers - - Is. 6d. - 

1 Scavenger - - Is. 6d. - 



31 



Candles 



£2 











6 


8 





8 








3 








1 


6 


£2 


19 


2 




5 


10 


£3 


5 






Will produce about 12^ tons of coals, and 11 tons of culm. 
Had then at coal work, from 60 to 70 pits — Section — 



Yds. 


Ft. 


In. 


At 6 Top seam - 


. 2 


3 


Further 13 Stone coal 


- 2 


10 


44 Three Feet coal 


. 2 


6 


Supposed 50 Four feet coal - 


- 4 






109 11 9 

The four feet coal at Bock, was 32 yards deep. — 

Ft. In. 

Top coal, good - - - - 1 6 
Parting kelve - - - - 2 
Bottom coal, inferior - - - 1 



2 8 



The custom with the n:uddle men was, to hold part of the 
colliers^ wages in hand until the stocks were run off; by which 
time, their debts at the shops had generally so absorbed their 
earnings, that they scarcely ever saw money. 

Bad sledges were used underground ; some gins were em- 
ployed ; but the coals were mostly drawn up by hand- wind- 
lasses. Owing to the number of pits, the land throughout the 
colliery district was in state of general waste. 



152 

Upon the ooals being landed, they became the property of 
the owners ; but so great was the inducement to stealing, and 
to the covertly selling the coals by the master colliers, that 
50 or 60 police and watchmen were requisite, at the cost of 
jE^1,500 per annum, to check the peculation; and this was 
nearly ineffective. 

The master colliers had, or pretended to have, contracts for 
working, out of which they were making profit ; they therefore 
had no interest in any measure of concentration, or of bringing 
the concerns into a mode of management, similar to those of 
England, even if such could have been effected. 

In the mean time^ the whole property was over-stocked with 
the most appalling pauperism that could be witnessed, without 
any poor-law, and without the means of finding employment ; 
whilst improvements, without great extension of quantity, 
would tend to increase that misery. I, therefore, directed my 
attention to the lower four feet coal, which I concluded to exist 
over a great extent of property. It had formerly been bored to, 
and which borings represented that it lay at the depth of 25 
or 30 fathoms, and upwards of 4 feet thick. 

In pursuance, therefore, of a new establishment upon the 
four feet coal, a proper winning was commenced on the 16th of 
October, 1827. The gravel, with sand and water, was found 
to be 12 yards deep, but which was commanded by a pumping 
engine, followed up by a plank tubbing, the first that had been 
applied in Ireland. The sinking was thus completed in Feb., 
1829, being 30 fathoms deep, and which proved th&four feet 
coal not to be as represented by the borings — ^but as follows : — 

So. Side No. Side 

July, 1829. of Workings, of Workings. 

Ft. In. Ft. In. 

Top coal 2 9 2 1 

Coarse— bottom coal like black slate 1 2 5 



3 11 2 6 

This pit soon required forty-five hewers, who were paid 
the enormous price of 4s. 9d. per ton — selling price 13s* 



per ton. It was, moreover, so difficult to work on account of 
the roof and thill being hard and so highly sulphureous, that 
it would not sell at near the price of the three feet coal. It was, 
however, fitted up with tram-ways, extended to a very consi- 
derable distance, and would have laid the foundation for a 
permanent colliery, had the quality of the coal borne it out, 
which was not the case ; the adventure was also interrupted by 
one of these fatalities, which have so often blasted the pros- 
perity of the country, viz., the barbarous murder of Thomas 
Potts, one of the English agents, without any seeming cause, 
on the 14th of March, 1832. It was accomplished in open day, 
and in the presence of several persons. This, together with 
the scraps of whole coal being exhausted in the three feet seam, 
and an indispensable return to the old straggling mode of work- 
ing, broke up the arrangements in the year 1833. 

The above murder was committed by persons from a dis- 
tance, at the instigation of some of the middle men ; and, 
although the names of the murderers were well known, no evi- 
dence could be procured whereupon to rest an apprehension, 
till at the end of seven years one of the parties was tried and 
executed for it. 

The following table will shew the rate of produce during 
three years : — 

1828. 

Coal. Culm. ^ 

Tons. Tons. ** 

NewColUeries 10,496 4,542 8,533 

Old ColUeries 14,288 18,678 12, 179 

24,784 23,220 20,712 

Total of coals and culm 48,004 
Average per ton 8s. 8d. 

1829. 

NewColHeries 5,097 2,978 3,990 

OldColHeries 11,833 13.296 9,766 

16,930 16,274 13,756 

Total of coal and culm 33,204 
Average per ton Ss. 31d. 

1830. 
New Collieries 4^057 3,520 3,120 

Old CoUieries 10,980 11,988 8,873 

15,037 15,508 11^993 

Total of coal and culm 30,545 
Average per ton 8s. 

The quantity to the ton was 21 cwt. 

X 
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The Grand Canal Oompany's adjoining ooUieiy at Donaan, 
in Queen's County, (now working by Mr. Edge), has beea ooa- 
ducted in a similar manner to that of Castle Comer, and was 
thus described by Mr. Coote, in his survey ot Queen's County, 
m 1801. 

In 1801, there was an engine at Donaan which at each 
stroke raised a hogshead of water. 

Great waste of coal was carried on, by leaving pillars unne* 
cessarily. A barrel of coal, 6 cwt., sold for 6s. at the pits ; 
the colliers who raised them had 2s. 6d. per barrel. 

^' An idea of the value of these pits may be formed, when, 
without the assistance of an engine^ and not one shilling of 
capital, except the cost of sinking, seven pounds sterling clear 
profit per week has been returned from the old pits to the pro- 
prietor ; and the new coal would be well worth, now, three times 
that sum, but nothing effectual can be done without an engine.'' 

'^ The rock above the coal is greenstone, usually from. 10 to 
(0 yards thick. Pits were generally 6 feet diameter. The 
colliers are divided into clearers, breakers, fillers, and burners ; 
each hurrier draws his load 20 yards, which is a stage.*' 

" In Donaan pits and Castle Comer adjoining^ a pit double* 
worked, will employ about 60 hands." 

'' The colliers are well able to earn from 8s. to 5s. per day 
by their trade ; and would be all wealthy, but from the uncon- 
querable propensity to whisky, which consumes all their profits." 

The roads were bad, nothwithstanding 1500 cars have been 
counted in one day, on the Cooper-hill road alone. 

Taking a general survey of the collieries, about 1200 hands 
are daily employed ; but were all the pits at work, that num- 
ber might be doubled, exclusive of the men and boys who 
attend the cars, which cannot be less than 3000. 

Valuable as these collieries might have been, yet about the 
year 1798, they were worked by the Grand Canal Company of 
Dublin^ and were laid in because they could not be made pro- 
fitable. They were afterwards opened in 1803, but without 
success ; and they have since been let to Mr. Edge, who has 
pushed them with spirit, and has been very well repaid for his 
adventure, being at present in a good way of produotiim* 
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The Bushes colliery has been lately founded by an English 
company, six miles east of Castle Comer, on the road to Car- 
fow ; it is supposed to be working one of the lower beds of 
elate coal, thickness 24 feet, the upper part of which is very 
«laty, and the seam itself greatly inferior to the Castle Comer 
deania 

Strata passed through in sinking . 

Ydfl. Ft, In. 

Clay 8 

Black and blue bind - - - 26 

A seam of coal - - - - 9 

Black bind 2 

Greenstone - - - - - 16 
Very ilacJt rock — ^tery hard, in lay- 
ers of 3 or 4 inches thick, and soils 

the water like ink - - - 13 

Ooally slate 7 

72 
Coal 2i feet, with fire clay seat. 

Present prices — Coal 12s., Culm 3s. 4d. per ton. The 
Donane and Castle Comer selling for 15s. and 5s. per ton. 

Colliers^ wages 2s. per day. 

They have 60 hewers and 18 putters for raising 500 tons of 
coal and culm per fortnight. 

Watchmens^ wages from 4s. to 5s. per week; banksmen 
Is. 2d., and en^nemen Is. 6d. to Is. 9d. per day. Wages at this 
place, higher than at any of the neighbouring collieries. 

Ciiim Beds, in the County Idmenci. 

1 had an opportunity of examining some culm beds, (anthra« 
cite coal,) at Glenagower and Loughill, in the county of Lime- 
rick, and in the neighbourhood of the Shannon. 
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Olencigower. 

Depth of pit 23 yards, to culm beds 12 inches (loose small 
coal), blue slate cover, mixed with iron ore, fire-day thill. 

The colliers sink the new pits, hew, and deliver the culm upon 
the surface, at lOd. per barrel of 3 to 3^ cwt., the said barrd 
selling for Is. 4d. 

It is chiefly used for bumfaig lime, and one barrel of it will 
bum 5 or 6 barrels of lime, each containing 42 gallons. Culm 
beds, dip, south-south-west, one in three. 

LcughiU, 

Bishop''s lease at 2d. per ton, sublet at 6d. per ton. It is 
situated upon the south side of the Shannon. It scarcely ever 
exceeds 14 inches in thickness, and sometimes pieces of coal are 
got 6 or 8 inches square. Upper stratification, almost all blue 
slate, mixed with much ironstone. Here the colliers have 9d. 
per barrel for raising, and the barrel sells for 2s. 6d. Here they 
say^ that one barrel will burn 8 barrels of lime for building, 
and for manuring 9 or 10 barrels. Goals are drawn in half 
barrels by jack-rolls. 

The water of this colliery is equal to 12 gallons per minute, 
and occupies 3 horses and four men in drawing with buckets. 

The pulling work for about 10 working colliers, requires 
four banksmen and one salesman, and have always four colliers 
sinking. Total raisings, 6000 or 8000 barrels annually. 

This place is well situated for water carriage to Tralee, Lime- 
rick, &c. ; freight from hence to Limerick, 30 miles, 2s. 2d. 
per ton, each boat carrying about 100 barrels, or about 15 tons. 
The Shannon is here about 1^ mile broad. 

This same culm bed seems to extend over a great neigh- 
bourhood, but has been very little explored ; it frequently 
blazes, and takes fire spontaneously. Valuable as this culm 
might be made, it is not subjected to any research, nor to any 
scientific mode of working ; although there is abundance of 
limestone in the district, and lime is so much wanted in the im- 
provement of the lands. 
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BELGIAN COAL FIELD. 



OBOLOOT AND EXTENT, DEPTH, NUMBER OF SEAMS, QUANTITIES OF 
COAL RAISED AND THEIR SELLING PRICES, POPULATION, QUANTITY 
EXPORTED TO FRANCE AND HOLLAND, MODE OF WORKING AND OF 
VENTILATING THE MINES, ETC. 

It is not a little siirprising that the statistics of this coal field 
should be so little known in this country, more especially 
amongst the people of the north of England, who are so mate- 
rially interested in its condition and capabilities The surprise is 
increased, when we consider how convenient the access, and 
how replete this coal field is with interesting facts, both to the 
geologist and to the practical engineer. 

The general disposition of the strata, both coal and rock, 
seems considerably more minutely divided than in England. 
For instance, at Angin, near Valenciennes, a pit, less than one 
hundred yards in depth, passes through 500 layers ; at Liege, 
61 have been ascertained ; in England, the alternations average 
in thickness 4 or 5 feet each ; but it is worthy of remark, that 
the coal seams of Belgium are thinner and more numerous than 
those of this country, and are accompanied with a greater pro- 
portion of the shales and other soft metals, to which circum- 
stance may be attributed the remarkable absence of water from 
the coal, and from the lower series of the accompanying strati- 
fication, which is particularly exemplified in the Hainault dis- 
trict, by the fact that whilst the coal engines, 145 in number, 
amount in the aggregate to 8881 horse power, the pumping en- 
gines are 58, amounting in horse power to 5279 only; and 
average only ninety horse power per engine, although many 
of the mines are upwards of 150 fathoms in depth. 
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I apprehend, that the coal field about to be described is en- 
titled to the appellation of the richest coal deposit in Europe, 
extending almost continuously through the north of France, in 
a belt of about 150 miles in length, and from 6 to 10 miles in 
breadth, including the districts of Valenciennes, Oond^, Mons, 
Namur Liege, and a considerable portion of the Duchy of 
Limburg towards the Rhine, and containing in the centre of 
the basin no less than 134 workable seams of coal. 

I have, during the last year, visited some of the principal 
Boenes of ooal operations, and have ascertained by actual in- 
spection, both above and below ground, the general practice 
of mining. And having been favoured by Mons. Vischers, the 
minister of public works, with statistics, published by authority 
of the government, up to the end of the year 1838, I trust 
that I shall be enabled to place hehte the reader a series of 
very interesting facts. 



French Measures^ 4*^., u$ed in thii Work. 

Inches 

A Metre 39371 Decunetre... 8'937 

Decametre m 10 393*710 Centim 0-393 

Hecametre h 100 ... 3937100 MilUm 0039 

Kilometre M 1000...39371000 

* Myriom h 10,0000 

Square Yards. 

An Are 1196046 

Decare x 10 ... 119600 
Hectare h 100 11960- 



French foot — ^Old Measure, 12*78 inches. 



Cubic Feet. 

Decistere 8-631 

Store 36*317 

Decastere 363*17 
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^ I.' T v„ Imperial Measure. 

Cubic Inches. £^^^^ p^^^ 

DecUitre 6-102 

Litre 61028 176 

Decalitre >^ 10 610280 2 1*60 

Hectolitre x 100... 6102-8 22 008 

Kilolitre « 1000 61028- 220- 008 

Myris « 10000 610280- 2201- 



English Grains. .^Jll^ZT^r. 

Gramme 15*440 

Decagramme x 10 ... 154-44 6 10-44 

Hectogramme x 100 .. 1544*4 3 4 8-40 

Kilogra x 1000 15444- 2 8 3 1202 

Myris X 10000 154440 26 9 15 0-23 

A Kilogramme nearly 21b. Soz. 5 dwts., avoir. =:s 2-21b. 
A Franc lOd. 



Coal Fields. 

Belgium ie traversed in direction nearly from west to east, 
by a zone of carboniferous strata, containing a great variety 
of different beds. This zone is divided into two principal 
basins ; one commencing to the rise, the other to the dip of 
the deep and narrow gorge, through which the Samson river 
flows, in the province of Namur. 

The coal field of Hainault, or the western division, which is 
the most important, passes by Namur, and the valley of the 
Sambre, constantly expanding till, at Oharleroy, it attains its 
greatest width, viz., 10^ miles from n4>Fth to south. 

The coal field then continues in width of about 7 or 8 miles 
near Mons, Valenciennes, and Douai ; beyond which, it is but 
imperfectly explored. 

This province contains two districts ; the first consists of the 
judicial arondissm^it of Mons and Toumay, the second of 
Gharleroy. 
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There are very few countries so rich in coal as Hainault.— 
The coal basins traverse the two districts from west to east, 
for a length of more than 40 miles, (22 killom. per mile,) and 
upon a mean width from north to south of about 8 miles, oc- 
cupying a surface of 78,000 hectares, or 31^ square leagues of 
6,000 metres each. 

This coal field is divided in the arondissment of Gharleroy by 
calcareous dykes, extending from Fontaine le'*Eveque to Mont 
sur Marchienne the middle part being scarcely a mile and half 
broad, and containing only a small portion of coal. 

Hainault possesses almost every description of coal, from 
qualities the most common and poor, (called by some authors 
by the name of anthracite,) up to the richest and finest coking 
coal, such as the blazing coal called Flenu, analogous to that 
of Newcastle, in England, and which is in great request for all 
manufacturing purposes. 

The length and superficial contents, therefore, of this coal 
basin may be stated as foUows :- 

Length Miles, hectares Square Milea. 

Province of Namur 18 14-826 51 

Hainault - - 89 75-726 274 

Northern department 27 69*025 263 



84 169-076 678 

Comprehending in Belgium 326 square miles. 

A vast number of seams are known to exist, of various 
thickness, of which a yard may be called more than an average, 
and comprehending almost every quality of coal. 

In the vicinity of Mens 114 seams are well known, amongst 
which the Gh*oup Flenu, containing 62 beds, are the richest; 
but to reach which a considerable sinking and pumping of water 
are needful. 

The first steam engine for raising water was erected in the 
district of Gharleroy, in the year 1 726, by a person of the name of 
Mesonne ; and in the district of Mens, about the year 1736, by a 
person of the name of Gof&nt, both belonging to Liege. 
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The stratification of the mines in the neighbourhood of Mons 
is very regular, but they scarcely ever attain the extraordi- 
nary thickness of the English mines. 

Coal Field of Liege. 

Before the treaty of peace, in 1839, Belgium possessed many 
mines of coal upon the right bank of the Meuse, in the province 
of Limburg ; but at that period, a considerable portion of the 
colliery district was ceded. 

The part of the basin that remains, forming the coal field 
of Liege, as compared with the aforesaid district, lies at an 
angle of 32 degrees. It follows the valley of the Meuse, gra- 
dually widening, till it attains its greatest expansion opposite 
to Liege, where its width, from north to south, is 9 miles. 
It appears to be continuous into the Duchy of Limburg (Low 
Countries), where several mines are worked by the Prussians, 
at Bolduc, and at Eschweiler. The extent of this basin is — 

Length Superficial Contents. 
Miles. Hectares. Sq. Miles. 

In the province of Namur 6 2,347 8^ 

Liege 33 41,745 151^ 

Total 39 44,092 160 

The working of coal at Liege, is known to have been begun 
about the end of the 12th century ; and the first steam engine 
for raising water, was erected in 1723, and only four were in 
operation in 1767. 

The seams of coal at Liege are not so numerous as at 
Mons ; notwithstanding, they furnish nearly all the qualities 
necessary for the various purposes of manufacturing, as both 
Liege and Gharleroy may be esteemed the centre of the manu- 
factures of Belgium. 

The proportionate coal mining districts of France, England, 
and Belgium, are stated as follows : — 

Proportionate Mining 
Sq. Miles. Area to that of the 

Kingdom. 

Great Britain, England, and 

Scotland ... 4261 l-20th. 

France - - - - 914 l-210th. 

Belgium - ... 486 l-22nd. 
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According to this estimate, Belgium poaseflBes a proportion of 
coal mining ground, to the general area, the second rank in 
Europe. 

The quantities of tons raised by each country, are stated to 
be as follows : — 

Tons — English. 

Great Britain - - in 1835 24,000,000 
France - - - in 1838 2,944,694 

Belgium - - - in 1838 3,260,271 

The following tables also exhibit the relative proportions of 
coal raised by Prussia, France, and Belgium, about this period. 

Summary of the Prussian coal mining, from the government 

records : — 

No. of Pitt. No. of Population Quantity Value in 

mines in workmen, belonging of coal francs, 

account. to them. raised. 

Tons. 

1837 331 - - 16,218 - 59,747 - 2,078,696 - 13,978,891 

1838 339 - 628 - 17,884 - 42,237 - 2,308,368 - 16,121,160 

1839 364-651 - 19,570 - 44,710 - 2,442,632 - 17,833,605 

Quantity of coal raised in France during 15 years : — 



Yesn. 


Tons. 


Years. 


Tom. 


Yean. 


Tons. 


1825 


1,491,400 


1830 


1,760,400 


1835 


2,606,400 


1826 


1,541,000 


1831 




1836 


2,842,000 


1827 


1,691,100 


1832 


1,962,900 


1837 


2,980,700 


1828 


1,774,100 


1833 


2,067,600 


1838 


3,1 13,300 


1829 


1,862,700 


1834 


2,489,800 


1839 


2,994,900 



During the year 1838, France employed 28,751 workmen, and 
raised coals to the value of 29,078,083 francs ; working pits 157, 
sinking pits 64, equal 221 ; whilst Belgium employed 37,171 
workmen, and raised 3,260,271 tons, the number of con- 
cessions being 307, 266 of which were in activity, and 41 lying 
dormant; and the number of working pits was 480, and 172 
in course of sinking. 

The report goes on to state the particular boundaries and 
other details of each district, but which do not possess much 
interest to the general reader unacquainted with the localities. 
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Suffice it to say, that in the neighbourhood of Oharleroy 114 
seams are recognised ; and to the westward of Mons, no less a 
number than 131 workable seams are known to exist. The 
lowest 36 seams furnish a comparatively inferior coal ; from 35 
up to 64, the quality resembles the Newcastle coal, and is 
fit for smiths'* use, &c. The upper 77 seams are similar in 
nature to the foregoing, but of superior quality ; the superior 
series of which are of a kind peculiar to this district, and 
which find a ready sale, both in the country and in France, 
under the name of Flenu, being very rich, pure, and free from 
sulphur. Anthracite is also found in the district of Hainault, 
and in many cases the coal field is narrowed and interrupted, 
especially towards the southern outcrop, by the most extraor- 
dinary doubUngs and zig-zags, which pervade aJl the Beams, and 
which may be likened to the course of lightning. 

The coal mines helor^, prima/ade^ to the government, which 
lets them in certain concessions, or leases, the ancient custom 
being to include a certain number of seams. Different let- 
tings afterwards taking place, to different companies, of other 
seams contained within the same area, with necessary powers 
to sink tlurough each other^s concessions. The inconvenience 
of this mode of letting has of late years been severely felt, 
and which inconvenience the government have a desire to re- 
medy ; but which wiD require a very long period to counteract, 
under the numerous existing leases. 

The working of coal in Belgium was of comparatively small 
import, until the years 1803, 4, and 5, when the encampment 
of the armies of Buonaparte at Boulogne, preparatory to the 
intended invasion of England, and the embargo laid upon 
English coal, caused an immense demand to take place from 
this quarter. Numerous companies, in consequence, arose; 
great capital was brought forward, and the foundation was laid 
for the future importance of Belgium. 

Previous to this period, and in ancient times, societies of 
workmen united to sink and carry on those mines, who were so 
far encouraged by the government as to be entitled, when pos- 
sessed of a certain interest, to vote in the state assembUes ; 
but these privileges and companies gradually declined in pro- 
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portion as the sinkings became deeper, and skill and capital 
became indispensable. 

In 1834, much speculation in coal mines took place in this 
country, Several large companies were established for the erec* 
tion of engines, and the working of collieries, upon a scale 
hitherto unknown. Mines were leased and speculated in, to an 
extraiirdinary extent ; iron furnaces were built, and works 
extended beyond bounds, until, like their English neighbours, 
they surpassed all legitimate demand. 

Mr. Tennant, M. P., who visited this country in 1842, says 
that between the years 1883 and 1838, not less than 150 joint 
stock companies, caUed '^ Societe Anonyme'" were formed, for 
the purpose of working mines, carrying on glass-works, sugar 
refineries, and in short every sort of trade, and that not less 
than 15 millions sterling of capital were expended in these ob- 
jects. And Mens Briavionne, upon '^ F Industrie de la Belgique^ 
in 1839, states *' that since 1830, different companies, whose 
capitals amount to nearly four millions of pounds sterling, have 
been established in Belgium, for the purpose of working the 
coal mines. 

These speculations suffered severely by the separation from 
Holland in 1830, and by the remisgaon of the English export 
duty upon coals in the year 1834, which greatly checked 
the produce of this district in the markets of France and 
Holland, which had previously been laid open by the peace of 
1816, and which also opened the markets of the continent to 
English manufactures, to the great injury of the coal-working 
districts of Liege and Gharleroy. 

Since the revolution of 1830, which withdrew Belgium 
from Holland, great pains have been taken by the government 
to encourage and improve the working of the mines. In 1836, 
a minister of public works was appointed bead of the mining 
department, who is assisted by district agents in every part 
of the country, whose duty it is to collect and transmit returns, 
embracing almost every subject connected with the carryii^g 
on of the mines, the nature of the various accidents, and the 
nieans of preventing them, affording accounts of the various 
pits and their depth, the number of people employed, quan- 
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tity of tons raised, selling prioes of coal, and, in short, every 
species of information calculated to enlighten the government, 
and enable them to legislate upon this, to them, all important 
article of th^ir national conmierce. 

In 1838, the thirst for speculation had reached its maxi- 
mum ; the consequences of over-working were beginning to be 
apparent; the exorbitant premiums upon collieries and coal 
leases, which had hitherto been paid were at an end, and 
a retrograde movement took place. In short, the eyes of the 
public became opened to similar facts, and from similar causes 
to those so fatally experienced in our own coal districts ; min 
ensued, and the collieries, at this moment, are only enabled to 
procure sales for half the quantity they had been calculated to 
raise. 

To a state of fictitious prosperity of 1888, has succeeded 
a ruinous crisis. The nation has expended in vain those 
resources which mi^t have been better employed; but 
whatever evils may have befallen the adventurers, they have 
had the effect of benefiting the consumers. 

The extent to which these speculations was carried on, will 
be estimated by the statement, that in the year 1838, the ^' Gvil 
Societies^^ possessed 224 out of the 307 collieries of the Bel- 
gian kingdom. 

Forty-three mines have been acquired wholly or in part by 
^^ Anonymous Societies,''^ in consequence of subscribed capital 
being brought in ; and the following tables will shew the number 
of pits which they respectively purchased or established during 
the latter years, and the quantity of coal which they raised for 
sale; at the same time I may remark, that such excessive 
speculations are not commendable. 

Mines acquired in which anonymous societies were inte- 
rested : — 





No. of 


No. of 


Tons 




mines. 


working pita. 


raised. 


1884 


83 


92 


899,87J 


1835 


83 


100 


1,004,291 


1836 


83 


163 


1,244,625 


1837 


83 


210 


1,311,311 


1838 


83 


271 


1,285,427 
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Mines remaining in the hands of individuals or ancient so- 



cieties :- 


— 












No. of 


No.<rf 


Tons 






mines. 


working pits. 


raised. 




1834 


224 


249 


1,643,697 




1835 


224 


252 


1,643,088 




1836 


224 


318 


1,807,338 




1837 


224 


345 


1,917,486 




1838 


224 


389 


1,974,844 



Goals from the province of Hainault have, for their prin- 
cipal outlet, France and the provinces of the two Flanders, 
Antwerp, Brabant, and Namur. The produce is conveyed by 
the canal of Mons to Oonde, the Escaut, and the canal of St. 
Quentin — by the canal of Mons to Antoing, to Escaut, and 
the Lys — by the Dondre — ^by the canal of Gharleroy to Brus- 
sells — by the Sambre (made navigable,) and the Mouse— by 
the Sambre and Oise — and also, by a great number of paved 
roads which connect the mines with the surrounding towns and 
villages. 

The quantities of coal conveyed by the rivers, in the neigh- 
bourhood of Mons, into Flanders, Holland, and France, dur- 
ing late years, are as follows : — 

1829. 1830. 1831. 1834. 1838. 

Tons. Tons. Tons. Tons. Tons. 

Flanders and HoUand.. 477,600 546,000 390,400 430,400 596,860 
France 390,240 421,560 386,400 493,200 601,440 



Total 867,840 967,560 776,800 923,600 1,198^00 

The quantity of coals sent from the collieries of Gharleroy 
into France, partly ascending and descending the Mouse and 
canals, were as follows : — 

Tons. Tons. 

1830 about 200,000 1832 - - 149,044 

1831 - - 120,517 1833 - - 176,838 

In 1833, the opening of the canal of Gharleroy to Brussels 
conveyed 175,000 tons of coals from the collieries in that dis- 
trict ; and the canal of the Sambre and the Oise was opened 
in the beginning of 1839. 
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The average wages of workmen in the coUieries about Mons, 
from 1830 to 1834, was from 1^ to 2 francs per day, and in 
1836 to 1838, 2i francs. 

In the district of Oharleroy, in 1836, about If francs. 

From the Hainault district to Paris is about 180 miles, by 
which a considerable quantity of the best coals finds its way. 

The produce of the Liege coal field is consumed, mainly in 
the district, by numerous manufactures; but the surplus is 
also carried off to France and Holland by the water carriage of 
the Sambre and Mouse, and the paved roads, which traverse 
the country. 

The classification of these numerous seams is in some degree 
hypothetical, as they are traced from their respective outcrops 
and the successive sinkings upon some or others of them ; but 
the theory of the aforesaid number of seams is universally ad- 
mitted by the mining engineers. The depth of the pits is ex- 
ceedingly variable. I descended some of them in Ihe Mons 
district, 180 fathoms in depth, which were working the tipper or 
Flenu beds ; and as these collieries were known to be situated 
very near to the bottom of the basin, it was computed, that a 
sinking of 900 fathoms would be required to command the 
lowest coal. The western coal field is overlaid by a formation 
of chalk and flint, varying according to the sinkings, from 20 to 
140 yards in thickness, and giving out water ; but the coal stra- 
tification is remarkably free from water, and, from the informa- 
tion I received, it is, generally speaking, composed of argilla- 
ceous strata. 

The price of coals, in 1838, was higher than at any pre- 
vious period, and had been gradually increasing during the pre- 
ceding nine years, at the rate of 5 per cent, per annum. 

In the province of Namur, the mines are less deep, the work- 
men worse paid, and altogether it is upon so small a scale as 
scarcely to rank as a coal field, except in conjunction with the 
other two. 

The price of coals, of course, varies according to quality, 
and the mode in which they are prepared for market. 
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In the Mons distriot — Flenu coal — 



1838. 



Francs. 



Killo. 



The picked large coal (Q^yette) 1*70 per Heot. 80 
Second Ditto - - - 1*40 
Small 0-60 



In the Centre district- — 
Large coal 
Small - - 

Charleroy — 
Coking coal, large - 
Small - 
House coal, large 
Common coal - 



- 20 per thousand Killo. 

- 10 Do. 

- 22 Do. 

- 15 Do. 

- 22 small 11 

- 18 small 7 



Per Ton. 


s. 


d. 


= 19 


10 


— 16 


4 


- 7 





= 18 


8 


- 9 


4 


= 20 


6 


= 14 





— ?,0 


6 


= 16 


9 



The English ton is 2,240 lbs. 

These prices are received at the canals, and the conveyance 
from the collieries may be taken at 9d. per ton, say Is. 

Table of the quantity of coals raised, and also of that ex- 
ported to France and other countries : — 





Total Prodnced. 


Total Exported. 




Tons. 


Tons. 


1831 .. 


. 2,270,000 


468,000 


1882 .. 


,. 2,249,000 


. 1,287,000 


1833 .. 


„ 2,708,000 


676,000 


1834 .. 


.. 2,747,000 


654,000 


1885 .. 


.. 2,902,000 


685,000 


1836 .. 


.. 3,143,000 


761,000 


1837 .. 


.. 3,263,650 


789,000 value 1 28. v* ton. 


1838 .. 


,. 3,685,402 


775,000 


1839 .. 


.. 2,812,256 





It is a fact worthy of notice, that in the province of Liege, 
during the year 1828, 9,267 workmen only produced 670,000 
tons ; whereas in 18S6, 7,375 workmen produced 628,000 tons, 
arising mainly from the successive improvements that have been 
carried out in the working of the mines, by the application of 
horses and machinery. 
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Royalty Rents. 

I have before observed, that the royalty over all the mines 
belongs to the government, who regulate the rent according to 
general policy. The law of the 24th of April, 1810, fixed the 
principle as follows : — 1st. A certain or sleeping rent, in pro- 
portion to the extent of coal leased, or prpmised to be leased, 
and regulated accordingly from time to time. 2nd. A tonnage 
tent (Eedevance,) is fixed annually by government, which is 
levied, not exceeding 5 per cent, upon the net produce of 
the mine ; the mode of taking such amount is regulated by an 
imperial decree of the 6th of May, 1811. 

The tonnage rent subsequent to the year 1823, has been fixed 
at %\ per cent., upon the saleable produce. 

A table of certain, and tonnage rents payable from the mines 
of Belgium during 18 years : — 



Certain rente paid to the Government. 



Tonnage rents fbonded upon 2| per oent. 
upon net value of prodnoe of mines. 





Province Nainur 

of and 
Hainault Laxembui| 


f. Liege. 


Total. 


Province 
of 

Haiaault. 


Naarar 
and 
Luxemburg. Liege, 


Total. 




Francs. 


Francs. 


Francs. 


Francs. 


Francs. 


Francs. 


Francs. 


Francs, 


1823 


10,652 


1,857 


2,735 


14,244 


65,154 


4,223 


30,542 


99,919 


1824 


10,589 


1,696 


2,618 


14,903 


48,748 


4,544 


29,405 


82,697 


1825 


10,715 


1,696 


2,642 


15,053 


51,512 


4,476 


30,069 


86,057 


1826 


10,648 


1,326 


2,649 


14,623 


56,308 


4,469 


33,747 


94,524 


1827 


10,586 


1,756 


2 657 


14,999 


57,041 


3,989 


42,147 


103,177 


1828 


10,614 


1,906 


2,717 


15,237 


46,198 


5,110 


46,424 


97,732 


1829 


10,439 


3,876 


2,894 


17,209 


43.529 


4v^9 


50,584 


99,092 


1830 


10,807 


3,885 


3,204 


17,896 


42,463 


3,900 


49,785 


96,148 


1831 


11,027 


3,970 


3,306 


18,303 


34,189 


3,444 


23,125 


60,758 


1832 


10,759 


3,971 


3,314 


18,044 


28,330 


2,983 


12,592 


43,905 


1833 


10,756 


3,960 


3,215 


17,931 


30,129 


2,789 


10,004 


42,923 


1834 


10,587 


3,961 


3,206 


17,754 


30,304 


2,387 


19,269 


51,960 


1835 


9,526 


3,960 


3,215 


16,701 


29,381 


2,244 


20,053 


51,678 


1836 


8,650 


3,961 


3,214 


15325 


32,529 


1,821 


34,968 


69,318 


1837 


8,645 


3,961 


3,214 


18,200 


47,237 


1,868 


49,291 


98,396 


1838 


8,585 


3,960 


3,216 


15,761 


109,830 


4,706 


56,035 


170,571 


1839 


8,622 


4,016 


3,236 


15,874 


91,044 


1,944 


47,203 


140,191 


1840 


8,621 


4,032 


3,257 


15,910 


,93,195 


4,053 


43,792 


141,040 
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JRetroipective resuRs during the last three yeare^ with Tabke, 
ehemng the General Statistia of the Coal Mine Districts. 



A table of the working and sinking pits, with the number of 
workmen, and quantities produced, viz. t — 

No. of 

mInM Workinga. Binkinv. Workmen. QoMntitr of tons for 

Provinees leaMKl. 1836 \9S» 1836 1838 1836 1838 1836 1838 

Hananlt 154 251 318 39 123 20,880 25,241 2,349,374 2,415,909 
Namnr 38 46 57 23 33 880 1,282 79,174 103,954 

Liege 115 92 105 19 16 7,375 10,648 627^16 740,408 

Total 307 389 480 81 172 29,144 37,171 3,056,464 3,260,271 

A table of the average quantity of coals produced by each di- 
vision, and also by 100 workmen during three years, viz. : — 

Arerai^ per pit. By 100 wwluBen. 

1836 1837 1838 1836 1837 1838 

Tona. Tom. 

Hainaalt, Mods, and Cliarleror 9,360 8,726 7,577 11,851 10,732 9,571 

Namor .... 1,721 1,967 1,823 8,905 8,866 8,108 
Liege, right and left bank of 

theMeose - - 6,825 6,440 7,052 8,514 r 7,159 6,953 

Average - - 7,857 7,439 6,792 10,487 9,676 8,771 

The average produce of each pit, and also of 100 workmen 
in each particular district : — 

Average tons per pit per annnm* Prodnoe of 100 workmen. 

1836 1837 1838 

Tons. 

Hainanlt and Mons - 16,558 16,649 15,518 

Charleroy - - 4,826 4,192 3,465 

Namnr - - - 1,721 1,967 1,823 

Liege, left of the Meufie 6,985 6,378 7,168 

Do^ right of the Mense 6,^34 6,450 6,943 

In France, they estimate 5095 tons to be the average produce 
of each pit, and 11,536 tons for each 1 00 workmen per annum. 

In 1828, the Mons district averaged 13,800 tons per annum, 
equal to 46 tons per day for each pit. 



1886 


1887 
Tons. 


1838 


10,959 


10,901 


10,044 


11,939 


10,366 


8,680 


8,905 


8,866 


8,108 


8,204 


6,871 


6,411 


8,936 


7,537 


7,764 



K^ rifc«»»^tinyt»^jt« fc " » mt 
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In 1838, there were 97 steam engines for drawing ooals, and 
S8 for raising water, with 178 working and sinking pits, in the 
district of Mons. 

In 1828, Liege had 103 pits, raised 570,084 tons of ooals, 
and employed 9267 workmen. 

It will be seen by the annexed tables how widely the differ- 
ent districts differ in respect to the quantity of people and 
the number of tons produced by each pit, being influenced by 
the depth of the shafts, the quantity of water, the hardness of 
the roof and thill, the number of shafts, and, in short, the na- 
ture of the appendages necessary to the working and conveying 
the produce to the place of sale. 

Statement of the proportionate number of men, women, and 
boys employed in the Liege district, with the average daily 
wages: — 













Averaf^ 


Qnantity 


Yemrs. 


Men. 


Women. 


Boys. 


Total. 


dailr wages. 


of 
Tons prodooed. 


1828 


5,665 


1,521 


2,081 


9,267 


1 25 


570,084 


1831 


5,124 


1,213 


1,461 


7,798 


1 17 


455,536 


1832 


4,468 


1,217 


1,075 


6,670 


1 12 


461,873 


1833 


4,600 


885 


1,055 


6,540 


1 19 


508,405 


1834 


4,680 


890 


1,060 


6,630 


1 25 


520,000 


1835 


5,132 


861 


934 


6,927 


1 39 


591,931 


1836 


5,070 


905 


1,400 


7,375 


1 58 


627,916 


1837 


6,745 


1,228 


1,376 


9,349 


1 78 


666,729 


1838 


7,580 


1,451 


1,617 


10,648 


1 85 


740,408 



The quantities in 1829 and 1830 are similar to those of 
1828. The produce of round coal (Houille Grosse) compared 
with chinly coal (Menu) is only about one-seventh, the former 
selling at about 18s. per ton, and the latter 6s. per ton ; mean 
price about 8s. per ton. 

General Statistics of 1838. 

Upon the subject of accidents, no less than 131 folio pages 
are devoted to a detailed statement of every accident that has 
occurred, from the years 1821 to 1840 inclusive, the causes 
and places in which they occurred, and the results, which the 
following tables will shew i — 

z2 
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The general statistics of the coal trade will be readily appre- 
ciated by the perusal of the preceding and following tables, 
which are compiled from the government returns, viz. : — 

The quantity of tons raised, and bona fide value of the coals, 
will be seen by the following authentic returns : — 

Tons. Value fr. 

1837 2,744,668 27,487,876 

1838 2,944,694 29,078,083 

1839 2,812,256 26,777,970 

Coals raised No. of colliers Liege p 

in Hainanlt. in Hainault. Tons. rrancs. 

1829 1,761,118 19,593 670,084 6,829,876 

1830 1,913,677 570,000 5,830,000 

1831 1,765,010 455,536 3,830,687 

1832 1,737,579 461,875 3,484,205 

1833 1,945,150 508,405 3,846,654 

1834 1,818,553 21,186 520,000 4,068,405 

1835 1,965,166 20,868 591,931 5,062,891 

1836 2,349,374 20,880 627,916 6,881,112 

1837 2,469,605 23,011 666,729 8,910,702 
3/:? 2,415,910 25,244 740,408 10,315,082 

The value at the places of sale may be nearly doubled. 

A table of the price of coals in their different localities, viz. : — 

Hainault. Charleroy Lieee.best 

GaiUette, Ghktletterie, aznalL round smu. found chiiily. Common sort. 

F. C. F, C. F. C. F. C. F. C. F. C. F. C; F. C. F, C, 

1829 15 60 10 80 3 60 18 00 7 00 23 00 17 00 14 00 7 00 

1830 16 80 12 00 4 20 14 00 7 00 22 00 16 00 13 00 7 00 

1831 19 20 14 40 4 20 14 00 7 50 18 50 15 00 12 50 6 30 

1832 18 00 13 20 4 20 15 00 8 00 16 00 14 00 12 00 5 30 

1833 16 80 12 00 4 20 16 00 8 50 17 60 14 50 13 60 6 22 

1834 16 20 11 40 4 20 16 00 8 50 17 80 14 60 13 70 6 50 

1835 16 20 11 40 4 20 17 00 8 50 19 70 15 50 13 80 7 00 

1836 17 40 13 20 4 80 22 00 15 00 24 00 20 (K) 17 00 8 50 

1837 19 20 14 40 6 00 23 00 19 00 26 50 21 00 18 90 9 75 

1838 20 40 16 80 7 80 23 00 19 00 28 25 21 50 19 50 10 50 

Hainanlti Tons. Amonnt francs. 

Saleable value— 1837 2,744,658 = 27,487,876 

1838 2,944,694 = 29,078,083 

1839 2,812,236 = 26,777,970 
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' Aftor tho enactment of the AnonyiuouH and other societies 
in 1834, the ratio of increase of the powers of working, is 
shewn by the following statements : — 



1834 
1835 
1836 
1837 
1838 



Antient societies, or individnals. Societies after 1834, called Anonyme. 

No. of Woi4Ling No. of Working 

mines. pits. Tons. mines. pits. Ton. 

249 1,543,697 ^ f 92 899,871 



I 



252 1,648,088 ? 

318 1,807,538 i 

345 1,917,486 I 

389 1,974,844 ° 



100 1,004,291 

153 1,244,625 

210 1,311,311 

271 1,285,427 



Essays upon the subject of Accidents in the Mines. 



In the year 1840, the Eang of Belgium, under the recom- 
mendation of Mens. Northomt, minister of public works, added 
the sum of 2000 francs to the rewards given by the royal aca- 
demy of Brussels, for the lest essay upon explosions in mines, 
and the means of preventing them. In consequence of this 
invitation, fourteen memoirs were presented, five of which, 
were considered entitled to rewards, viz., those of Mens. A. 
H. M. Boisse, M. J. Gonot, M. Gustavo Bischof, M. Th. 
Lamielle, and Mens. M. Motte. 

In all these essays, great talent and ingenuity, as well as 
practical detail will be found ; and it is a matter of regret, 
that under the limits of my present work I cannot render more 
ample justice to the researches and the valuable facts therein re- 
corded. I beg, also, to express my great regret, that during 
my late hurried visit, I was not favoured with an introduction 
to any of the above-named gentlemen. 

The subject of the safety lamp has also received the most 
minute attention, which terminated in the invention of a 
lamp, composed partly of glass, and partly of wire gauze, by 
Moiis. Mueseler, which, in Belgium, is preferred to that of Sir 
H. Davy, and is constructed as follows : — 

A cylinder of fine glass, half an inch thick, surrounds the 
light, and is fitted closely down upon the oil lamp. This cylin- 
der is in length abotit three inches, and is surmounted by a 
cylinder of wire gauze. 
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A oonioal wire gauze chimney also commences from a little 
above the flame of the lamp, and terminates towards the top 
of the wire gauze cylinder. An open brass shield sits loosely 
round the glass, to guard it from accidents. 

The light from this lamp is considerably greater than from 
the Davy. The flame is fed with air descending from the 
wire gauze above, and has the advantage of being defended 
from the current of air in. travelling ; so that in point of conve- 
nience and light, it is certainly superior to the lamp of Sir H. 
Davy. But it cannot be denied that glass, however strong 
and weU defended, always carries with it an objection in 
point of safety, owing to the continual chance of strokes, or 
breakage, by the falls of the roof ; and it is also questionable, 
how far it may not be liable to fly when hot, and coming into 
contact with water. SufEce it to say, that it is a handsome 
and ingenious piece of mechanism ; and notwithstanding special 
objections may be urged, it must also be admitted an improve- 
ment for the making of surveys, and other general purposes. 

In examing the essays of the intelligent gentlemen be- 
fore mentioned, I feel a necessity for confining my observations 
to a few of the most remarkable and practical experiments re- 
lative to their mode of effecting ventilation, and which will 
afford my professional countrymen an opportunity of comparing 
the results of the practice in Belgium with that of England. 

The essay of Mons. A. M. Boisse commences by stating the 
nature of the inflammable air met with in the Belgian mines 
which consists of 

Hydrogen gas - - - 4 
Oarbonic acid gas - - 1 



That the ventilating current should possess a speed of *60 
metres per second ; and he quotes the authority of Mr. Combos, 
who has written elaborately upon the subject, " that the worst 
ventilated mines possessed a current equal to I '70 cubic metres 
per second. In the mines of Hainault, 7i cubic metres, where 
the current was acted upon by 9> ventilating machine, and 3^ 
cubic metres where an ordinary furnace was employed."*' — 

A a 
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In the most extensive mine which he had visited, the current 
consisted of 8 cubic metres per second, and the current was 
subdivided into five branches, all of which were united before 
ascending the upcast pit. The greatest speed he ever saw, 
was 1*20 metres per second. When tiie speed is 1*50, it will 
extinguish naked lamps. 

*^ Taking, the volume at 8 cubic metres per second, and the 
speed *60, it will require a gallery equal to 13^ square metres, 
equal about 3*70 high, and a similar width.'^ 

The air courses are generally 4 square metres area, but 
frequently much less ; the volume of air which circulates^ does 
not ordinarily exceed 0.60 m 4 equal 2*40 cubic metres per 
second. 

The quantum at 2*40 cubic metres is insuffident for mines 
when extended, but especially for fiery mines. Seven cubic 
metres m *60, would require a gallery of 11*66 square metres ; 
and if the current be divided into two, it will give 3*5 ; if three, 
2*33 cubic feet, per second. 

In many cases, no artificial means are used to propel the 
ventilating current ; sometimes a water-fall is employed, and 
also air pumps ; generally lamps or furnaces of various descrip* 
tions ; but the centrifugal ventilating machine is held in the 
highest repute, and is constructed as follows : — 

The top of the upcast pit for 8 yards in depth, and 20 feet 
diameter, is formed into a perfect cylinder, into which is intro* 
duced an axis 20 feet long, whereon is affixed a spiral, fitted 
closely into the said smoothened shaft, and a steam engine ap- 
plied to communicate centrifugal motion, which has the effect 
of discharging the upcast air, with a speed proportionate to 
the size and velocity of the machine. The revolutions of the 
said axis are generally 300 per minute. 

They sometimes employ a portable machine of this descrip- 
tion, capable of producing a volume of one-half a cubic metre 
per second ; it is worked by one or two men — its diameter 
should be 0*334 metres, and it should make 28 revolutions 
per second ; the spiral shaft should be 3 or 4 metres in length, 
flimished with an iron spiral, and the air course to which it is 
applied, must of necessity be enclosed. 
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At the mine, ^* Sacr^ Madame,^^ a pair of air pumps are 
used. Each cylinder is 2*025 metres in diameter. The pistons 
have 1-72 of stroke, and are worked by a steam en^ne often 
horse-power ; each pist<Mi making 26 strokes per minute, ex* 
haasting 145 cuIho metres per minute. 

A similar machine is used at St. I.ieonard, upon the Sambre. 
Dimensions, as follow : — 

Metre*. 

One cylinder, diameter - - 2*595 continuous. 
Stroke of piston - ... 2*16 
Number of strokes per minute - 21 

This machine extracts 239 cubic metres of air per minute, 
and is worked by a steam engine of 20 horse-power. 

The first air pump was erected in 1830, in the district of 
Mons, at the Pit St. Louis, in the concession of Grieseuil. 
The most powerful is that of FEsperance, near to Seraing, 
which extracts 8 cubic metres of air per second. 

Where the mines are safe, the furnaces may be placed at 
the bottom of the pits ; but in fiery pits they ought to be fed 
with air brought directly from the surface, or by a current 
uncontaminated by gas ; but in such cases, the furnace should 
be guarded by a wire gauze, or by long and narrow tubes, upon 
the capHlary principle discovered by Sir H. Davy. 

It has often been proposed to heat the ascending air by 
means of steam, dischaiged from the boiler of a high pressure 
engine ; but it has not been carried out upon any large scale. 

In the coal mines near Valenciennes, the furnace air is taken 
down the ladder pits, and the quantity necessary for the furnace, 
is regulated by double doors ; the hot air escaping by the main 
pit, at 15 or 20 yards distance. *' In tie Newcastle mines th&g 
employ different meam, but not so sure ; supplying the furnace 
foith the purest air, and conducting the adulterated air into the 
shafty hy another opening.^ 

The furnace of Mr. Cockerill, Seraing, consists of a tube 8 
metres high, and 1*20 diameter, lined inside with a layer of brick, 
and fitted in a staple, near to the upcast shaft. This tube 

Aa2 
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ttonununicates with the upcast pit by meana of two openings — 
one of the openings, situated near the fire» serves for the in* 
gross of the vitiated air, which, after having circulated between 
the sides of the staple and the exterior of the tube, returns into 
the chimney shaft by the upper opening. A pipe carries off the 
smoke of the fire tube into the atmosphere ; which pipe is fur- 
nished with a register to regulate the draft, and the fire itself 
U fed with fresh air. 

Mons. Oonot, another eminent engineer, has also performed 
a great many experiments relative to the principles of ventila- 
tion. He states the specific gravity of gases in the Belgian 
mines to be as follows : — v 



Atmoaph«re. 

Oxygen 
Azote 



Sp. gravity. 

79 
21 

100 1 



Carbnrrated 
Hydrogen. 



Sp. graTitj. 



Hydrogen 75-17 
Oxygen 24*83 



10000 0-555 



Carbonic Acid Gas. 

Carbon 27-36 
Oxygen 72 64 



100-00 1-524 



steam. 



Oxygen 88-90 
Hydrogen 11*10 



100-00 0-620 



Specific Granty. ^ J^^^Jy^'^j^t. 



Atmospheric air 
Oxygen 
Azote 
Hydrogen 
Carbonic acid 



1- 

1-11066 

0-9691 

0-0688 

1-6245 



Carbur. Hydrogen 0-655 



1-2991 
1-4337 
1-2590 
00894 
1-9741 
0-7270 



Mons. Gonot published a course of experiments made from 
45 different hypotheses, the result of which leads him to the 
following conclusions : — 
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1. Temperature — The increased temperature of the upcast 
to that of the downcast nxr in most of cases was 20 deg. ; 
in some instances it was 35 ; and in one particular case it was 
60 deg. ; the furnace being placed in the upper part of the 
shaft, the depths ranging from 200 to 300 metres.* 

2. The length of air course* averaged about 2000 metres per 
single column. 

3. The mean section of air course 2*80 by 1*90 equal 5| 
square metres. 

4. Mean speed of column 1*3 per second, the greatest speed 
1*54, with an air course 14 by 4*2 equal 17*96 cubic metres 
per second. The least volume was 1^, and the greatest was 
20 cubic metres per second, the average ranging from 8 to 
15 cubic metres per second. At the greatest speed, the in- 
terior current was several times subdivided ; and it is a very 
proper arrangement in the Belgian collieries to enlarge the 
main outlet, embracing the junction of all the cpliunns equal 
to the upcast shaft. From amongst a great number of de- 
tails I select the following, for the purpose of shewing how 
scientifically the principles of ventilation were, under these en- 
couragements of the government, gone into and elucidated, 
viz. ; — 

Mons. Gonot first lays down certain practical data, and 
then reasons and calculates the results of certain alterations, 
founded upon acknowledged or ascertained principles. He thus 
developes his first principle. 

20. '' I have supposed two pits, one downcast and the other 
upcast, each 200 met. in depth, and 6 met. in area (= 7^ 
feet diam.), and that the bauveau (enlarged and outlet passage) 
was 300 met. in length, and 4 in area, which is the real state 
of our mines, and may be said to be nearly a maximum ; that 
the current is not divided, and that the air galleries were two 
square metres area, and 1,000 metres in length. With these data 
the volume of air would be 3*94 cubic metre per second.'*^ 

21. I have assigned to the pits 8 metres area (8^ feet diam.), 
the other data remaining the same, the volume of air will be 
increased 0*68 cubic metre per second. 

* As he takes the temperature of the air at top of the upcast pit, it is of 
course influenced by the degree of heat from the furnace below. 
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22. The two pits hawig the same area, viz. 8 metres, but 
with a bauveau increased to 6 square metres, and the principal 
current to be divided into two branches, the length of air course 
being the same ; the augmentation of air in this case will be 
2*46 cubic metres per second. 

23* General circumstances the same, but with two bauveaus^ 
the one for coal road, and the other for air course, the current 
not to be divided, and the area of the gallery to be reduced 
from 2 to 1 square metre; in consequence q{ these three 
changes, the volume of air has been diminished 2*63 cubic 
metres per second. 

24. In giving the air course an area of 2 metres, the current 
has been increased 0*73 metre per second. 

25. The current is divided into two branches m ihe coal, 
which doubles the area, and gives an adcfition of 1*51 cubic 
metre. 

26. The current is divided into three branches, and the air 
is augmented 1*58 cubic metre. 

Cubifl metre. 

27. The current divided into 4 branches, augmentation 1*69 

28. Ditto 6 do. do. 8*44 

29. Ditto 8 do. do. 3*66 

30. The air is conducted through ^ht boards, with two 
w(»rking pits ot 8 metres area each ; the increase is 1*52 cul»o 
metre. 

31. The air supplied by three pits, of the same area, the in- 
crease will be 1*56 cubic metre above No. SO ; and l^ the suc- 
cessive alterations 16*19 cubic metres above No. 20l 

32. The lei^h of the galleries being doobled, viz. from 1000 
to 2000 metres, and forming a total air course of 17,000 metres, 
nearly 10^ miles, if the cnirent of air be not divided, the supp^ 
will only be reduced 2*17 cubic metres. 

33. In a case in which the air has only one descending pit, 
the current undivided, and its \dtoIe course ody 9000 metres, 
this change occasions a reduction of 14*75 cubic metres* 

34. Temperature of upcast air 100 ; fire pbced at 40 metres 
in depth ; 2 pits, of 300 metres each ; the descending pit, 6 
square metres area ; the upcast pit 3 square metres area ; ga&ery 
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2 fiiquare metres area, and 2000 metres long ; current undivided, 
speed 0*83 metres, gave 2*15 cubic metres per second. 

35. General circumstances the same, but air only heated up 
to 50 ; speed 53, volume only 1-87 cubic metre. 

86. The two pits, of 8 square metres area, each taken di- 
rectly at bottom of pit, speed 3'06 metres per second, volume 
24*48 cubic metres per second. 

38. The two pits are communicated by a gallery 4000 metre 
long, and 1 metre area, speed 0*619 metre ; gallery too small, 
consequently only *072 per second. 

Concltisians. 

1 . When the pits and the air course, in which all the columns 
unite, are of a greater area than that of all the galleries tra- 
velled by the branch currents, the air, instead of being dimi- 
nished by division, is augmented. 

2. When the galleries are very long, and of an area smaller 
than that of the pits, the resistance on approaching to the pits 
is not so material, because the speed there is very little. It then 
mostly depends upon the galleries to produce the speed of the 
air ; and whether it be interrupted generally, or in part, it is 
all the same. The forcing of air up and down the individual 
workings is injurious, inasmuch as it elongates the current, and 
affects the ventilation of the whole mine. Doors should be 
provided, to direct the current into the necessary working 
places, and not leave the hydrogen gas to accumulate in the 
upper parts of the workings, from which it cannot afterwards 
be dislodged without great trouble. 

3. If the air be not divided, the galleries will require to 
be as spacious, at least, as the areas of the shafts. 

4. The fresh air should be, if possible, conveyed to each set 
of workings, and should be carefully arranged so as to pass 
from the dip to the rise, more effectually to carry off the fire- 
damp on account of its lightness. 

5. To give, above every thing, to the pits and principal gaDe- 
ries where the air is not divided, large dimensions, in order to 
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diminish friction as much as possible ; and for the same reason^ 
to divide the currents the better, to direct fresh air into the 
respective working places. 

6. And lastly, to take such precautions as may hinder the 
air charged with fire damp from passing into other working 
places, or of coming in contact with the ventilating furnace, 
or with the naked flame of the safety lamp. 

M. Gonot thus concludes, *^ I am satisfied that if persons 
would only apply these principles to ventilatmg the coal mines 
in Belgium, it would render explosions almost impossible.**^ 

Bemarks. — The volume of air resulting from these several 
statements, then, varies from 3 cubic metres per second to 20, 
and taking the mean volume of the improved air courses by 
means of several divisions, at 15 cubic metres per second, is 
equal to 24<,500 cubic feet per minute, which is very inferior 
to the well ventilated pits in England ; especially when the ex- 
cessive proportion of shafts in Belgium is taken into considera- 
tion, together with the limited extent of the air courses, which 
scarcely ever exceed 2,000 metres in length, the speed of the 
air being about 4 feet per second. 

The annexed table is founded upon the temperature of the 
upcast air being 20 deg. higher than the downcast ; depth of 
shafts 200 metres, and two separate pits for ventilation, with 
air course from 1700 to 2000 metres in length. 



185 



t: S SS S 



i S 6 

Z X X z 



«0 CO Ab* 

II 11 11 a 

Co •- — _ 

to a» QD«P 



s 



19 

s 



^ ODkOfeOtO 

z z z z 



^ z 



€0 ^ 

« II 



z 



§09009 
sis 

Z X z z 



«0 



ttfeOO 



09 1^00 






* 5 8 



to 



s 



00 ^9 »9 i^ «?« 

• • • • • 

S S 6 $ 



«9 Ol*^ 



$ s 



to 

s 



II 

i 

z z 

O09 

ss 

z z 

10 1^ 



II ^i II II H il « 



§o io6 
oo oo 
oooo 



8 



z 

H 



z z 



z z 

II II 
si is 

J 






ea 



2 S 

«D kO 


• 

00 


09 

• 

00 

1— 


fee 

3 


CO 


«VA^ 










^04^ 


i 


i 


E 


1— 


09 


»0 

• 


? 

s 




^ 

s 









09>^ 1^09 




^Height of 
§ Hot 
s* Columa 



^ 

h 

o 



ST 

o 

• g- 



2, 









S ?SD 



to O 

3 ? 



§5 



I 

I 

I 

o 

e 



3 

a. 
§ 



9 



2 «^ 



a 






CD 



SB 



9 t 

9 






r 



s 

m 

o 

D 
O 



Bb 



186 



Working of the Minsi, 

I was very anxioiis to ascertain, by actual inspection, the 
manner in which the working of the collieries was conducted ; 
I therefore made it my business to visit some of the principal 
collieries in the neighbourhood of Jemappe, viz., Produit and 
Grrand Homu, where the pits are from 160 to 190 fathoms in 
depth, and of which fifteen of the upper seams have been more 
or less worked. 

I0 oonsequenoe of micoeashre accidents happening to peraono 
descending and ascending the shafts in tubs, the government 
enacted, that every colliery should possess a separate pit or 
pits, in which ladders (in many cases perpendicular) should 
be affixed, and by which means every person employed in the 
mine was obliged to pass and repass ; notwithstanding which 
I was favoured with the use of the eujffixi, used for the con- 
veyance of the coals, the said cui&t being overhung by a sort of 
wooden canopy, to guard against falling stones. Owing to the 
disproportionate size of these cufiats (being 8 feet in length, by 
3 feet in diameter), they cannot pass each other in the shaft 
at speed ; a recess is therefore formed at meetings, and a man 
is stationed, who, with a long pole, guides them past ; but to 
accomplish this, they must first be brought to a pause. 

Owing to the thinness of the seams, and from other reasons 
hereafter explained, it is difficult to prosecute the working to 
any great extent ; the practice, therefore, is very prevalent of 
sinking and drifting frx>m seam to seam, thereby compassing 
the working of several seams to the same shaft bottom. 

The general principle of working may be described as fol- 
lows : — 

A pair of levels are extended, each being 2 yards wide, with 
an intermediate pillar of 4 yards in width, holed at convenient 
intervals, for the purpose of ventilation. Out of these levels 
are turned, at right angles, the main preparatory workings, 
being 6 feet wide, with pillar between each of 13 or 14 yards ; 
and where the inclination is great, these workings are driven 
slopewise. 
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These workings (tallies) are cliErried on in sets of 8 or 10 
each, one set being in advance <^ another ; and as they pro- 
ceed, the pillars are gradually worked away to within a short 
distance of the whole coal, constituting a sort of long- wall sya^ 
tem, the goaves, or hollows being, in the first place, pn^ped 
with timber, and afterwards stuffed up with the cuttings of the 
bottom, the £aJlen roof, or of the small coal. In driving these 
pr^aratory levels, the stone necessarily taken down for the 
adequate height is, for the most part, drawn to the surface. 

The consequence of thus prematurely working away the na- 
tural support of the roof under so great a pressure, and with a 
soft bottom, is to induce a perpetual and destructive move- 
ment ; to resist which^ innumerable hands are emjdoyed in the 
above-mentioned iterations, and an enormous quantity of tim- 
ber necessarily consumed ; for not only are the necessary roads 
under a process of perp^ual dilapidation, but the whole coal it* 
Beli is torn and crushed by the superincumbent pressnre. Be- 
sides, the stoppings or other applications for the guidance of 
the current of air through the workings must be under continual 
injury ; and the interior of the workings, in consequence of the 
want of air, greatly prejudiced. 

By the time that the workings have extended 3 or 400 yards 
from the pit, they are no longer tenable, and the working must 
either be supplied by a lower seam, or by a new sinking from 
the surface, hence the vast disproportion of sinkings in this 
country in comparison with England. 

Generally speaking, horses are not much employed in the 
mines, arising mostly from the above cause, and the tram 
roads are scarcely ever more than 3 feet in height. The tubs 
used in the interior of the workings carry 3 cwt. each, and are 
drawn upon antiquated tramvmys by females, clothed in jacket 
and trowsers, and who, on account of the lowness of the roads, 
drag the tubs by means of a chain, fastened to a belt round 
the body, and passmg between the legs, their position being 
nearly upon hands and/eei. 

On arriving at the pit bottom, these tubs are emptied into 
the cuflbt, holding from 30 to 35 cwt., in which the coals are 
drawn up the shaft. 

Bb2 
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In ooniequeDce of the diffieulty of keeinog an aeourate b^- 
oount of the quantity of smaU tubs brou^t from each hewerv 
he 18 paid by the square metre, measured off every week, an 
average day^s work being 4 or 5 square metres, at about 
4d. or 5d. per metre, but he pays for his house and fire at 
a pretty high rate. This method ct aseertakung the amount 
of the hewers^ earnings must be very vague, owing to the 
great irregularity of the state of the working places. The 
putters, as well as all other persons, are paid by the day, the 
numbers required to keep the roads in repair being incaleula- 
bly great. 

Fortunately for the persons interested in those mines which I 
saw, the coal produces no inflammable gases ; for did such pre- 
vail, they would not be workable upon the present system. 

In the Produit mine, belonging to the Sodete de Oommeroe ; 
the upper 29 seams belong to an ancient company, and the 
lower 22 seams belong to this company ; 63 other seams are 
known to exist, making in aD 114, but to reach which w6iild 
require, according to their statement, a sinking from the sur- 
face of 2000 yards. The extent of this company^s concession 
is from east to west 4000 metres, and fn»n north to south 
6000 metres. 

The most favourable seams in the colliery are the Oarlier, 
2^ feet thick, and Grand Franois, 2 feet thick, both of excel* 
lent quality, and resting upon soft fire clay. The Produit col- 
liery is at present working only two pits, which at full work 
can raise out of each pit 180 or 190 tons per day. They com- 
monly work four |Hts ; and three years ago, they wrought six 
or seven pits, and employed 2152 persons^ raising 1000 or 
1100 tons per day. In one pit, they could draw 280 or 240 
tons per day, from the depth of 347 metres.* 

The ordinary diameter of the pits is 9 feet; but they 
are often formed in an oval shape, and the upper part lined 
with brick, which, with the constant collision ^ the tubs, is 
rendered very unsafe. 

• The power of dramng coal» i« greatly enhanced, by the pits being relieved 
from the delay, which would be occasioned by the ascending and descending J 
the people. 
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The first etratifioation that oocurs beneath the alluvial, 10 
chalk, difiering in thickness from 15 to 160 yards, and con- 
taining nodules of flint. 

At the Produit colliery I was furnished with a statement of 
the number of persons actually required to raise 150 or 160 
tons per day, out of one of their pits 190 fathoms deep ; and 
which will exhibit, in a striking degree, the disproportionate 
number of persons employed in raising coal here, compared 
with an English colliery, similarly circumstanced. 

45 Hewers averaging - - Is. 8d. per day. 
32 Drawers - - - Is. Od. 
10 Overmen and Managers - Is. 6d. 
J 2 Boys cleaning ways, &o. - lOd. 
4 Onsetters at bot. of shaft Is. 3d. 

103 
99 Shifters, Drifters, &c., &c. 

202 Underground. 
47 Above ground — ^pit heap, machinery, &c. 

249 

Total cost per week, 3000 francs = £125 = about 10s. per 
week average wages. 

It is needful to glance at the proportion of each sort of coals 
produced under this state of things — out of one of the best 
seams, viz. : — 

Per Ton of 2,240 lb. 
8. d. 

Gayette, large picked - 20 m 16 10 = 336*8 

Grayletterie, second ditto - 18 m 1 5 4 = 276 
SmaU . - . . 62 K 6 = 372 



100 984-8 

Equal 9s. 9d. per ton at the canal^ minus the expense of lead^ 
ing, 6d. per ton ; but even allowing, under the depression of 
the times, that a deduction should be made of 10 per cent., 
equal still 9s. per ton on the gross produce. In 1838, they 
averaged lis. per ton, gross produce. 
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I had an opportunity of fleeing the operations of the colliery 
of Grand Homu, three miles to the westward of Jemsppe^ 
in the Hainault district, and said to be upon the most extensive 
and imiHroved scale in the country* It is about 330 yards 
deep> and very similar in its arrangements to that of Produit. 

The {ttineipal pumping engine has a 74 inch cylinder, upon 
the high pressure principle, with a 7feet stroke in the cylinder^ 
and 6 feet in the pit» the d^th of which is nearly 190 fathoma, 
and the pumps, ranged in no less than 10 columns, are of 12 
inches diameter. Three cylindrical boilers are attached to this 
huge engine, each 7 feet by 40 feet, with one fire and a single 
tube each, throi^ which the flame passes. The pressure 
required for this enormous engine, is only 7 or 8 lbs. per square 
inch. 

A very splendid erection of offices, workmen^s houses, a 
foundry, and engine building establishment, are attached to this 
colliery, which used formeriy to work 6 or 7 pits, and to raise 
800 tons per day, employing 2300 or 2400 people, and making 
very large profits ; but a couple of pits are now all that are 
required. 

The colliery was founded about 40 years ago, by a Moiui. 
Degorge, who had to struggle through great difficulties ; but at 
length he lived to reap from it a large fortune. His widow 
resides upon the premises, which is one of the few exten- 
sive collieries in Belgium, carried on by a private fmnily. 

It is situated at the bottom of the basin, and has already 
worked more or less in 15 seams of the Flenu (the highest beds), 
which is a coal of fine quality, but soft. A good deal of this 
coal is conveyed to the Parisian market, by means of the spa- 
cious canals which intersect the country, and connect it with 
France. The distance from hence to Paris is about 180 miles 
and the cost of transit nearly as much as the value of the 
coals. 

The seams lie at an inclination of about one in nine de- 
^•ees, and for the most part rest upon a soft fire clay thill, 
which serves the hewer to curve in. According to the cus- 
tomary mode of conducting their workings, they prefer the 
thin to the thick seams, inasmuch, as the goaves or hoi- 
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lows are more readSy stowed up, and the w<Mrking of a five 
or »ix feet seam would be utterly impracticable under the pre- 
sent system. 

I could not discover that they apply any ventilating faraaces 
aA these collieries ; but they have a pneumatic spiral ventila- 
tor, wrought by a steam engine. I had no opportunity of 
comparing its results ; but I was far from being impressed 
with the feding, that it was comparable to the ventilating 
furnace. 

OrcUnary working places are two or three yards ^de; 
but owing to the working off the pillars, and the continual 
state of creep, every thing appeared to me in great confuedon, 
and I particularly remarked the crushed state of the solid 
coal. 

A vast number of persons, mostly women, and an exorbi- 
tant quantity of timber are required, to counteract this perpe^ 
tual and injurious pressure, and the ventilation appeared to 
me very faint, ineflbctive, and inadequate to subdue the na- 
turally high temperature ; but most fortunately for every one 
concerned, the coal seems to produce no inflammable gas. 

In one of the shafts of this colliery they have 35 fathoms of 
chalk formation, the lower 20 feet of which contains layers of 
flint. Between this, and the ordinary coal strata, blue shale, 
pipe clay, or marl, occurs, 4 or 5 feet thick ; and, as this chalk 
bed generally gives out water in sinking, it is kept back by 
a wooden tub, constructed as follows : — 

The shaft is first formed into 15 or 16 sides, by means of 
straight timbers 20 inches long, and 6 or 8 inches squa^, 
placed horizontally. These pieces are so jointed, as to abut 
agamst each other, and being built upon a water tight stratum 
in the shaft, they are thoroughly wedged in both at the joints 
and behind ; and this tub, when well executed, will stop water 
under a pressure of many iathoms. 

The colliers use nothing but linen and cotton dothing, yUadti 
must be attended with grievous consequences, in case of fire. 

In fiery collieries, they frequently advert to the ventilating 
furnace ; but on account of the accumulated inflammable air in 
the goaves, and the contiguity to the upcast pits, they dare net 
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^>ply it in th« ordinary way ; they, therefore, provide a recess 
towards the upper part of the shaft, in which the Aimace is 
pUused, and which is fed with fresh air, brought from the sur- 
fiuse, by means of a brattice or adjoining pit. 

I had not an opportunity of seeing the district of Valeiir 
dennes, across the French frontier ; but was told that some of 
their coal pits are 620 metres in depth, and that the workmen 
are not allowed any other means of ascending or descending, 
than by ladders. 

The mode of managing the coals aboveground is very 
inferior to the method practiced in England. The cu&t 
tub^ 7^ feet by 3 feet, and containing 30 cwt. of coals, is 
upended by a chain and winch upon a platform, where the 
coals are shovelled, and hacked, and cleaned, under a very 
heavy breakage. A few wide horizontal bars are fixed upon the 
said platform, over which they are raked by numerous females, 
into either waggons or oblong baskets placed across a sort of 
rolley, by which they convey them to the canal ; these baskets 
contain 5 or 6 cwt. each. The small coal is then harrowed up 
into large heaps, until the time of sale arrives ; and the large 
coals are selected by hand, into the two denominations of 
Gayettes and Gayletteries. 

Oeological Structure. 

I must now bring under the reader'^s especial observation, 
one peculiarity which belongs to this coal field, compared 
with any coal field in Great Britain, viz. : — That the western 
district round Jemappe, is overlaid for a very considerable 
extent with chalk, as before mentioned, which in many oases 
has been proved to the depth of 400 feet. In the first place, 
then, the bottom of the coal basin, which is situated in the 
neighbourhood of Homu^ and which has its natural north and 
south rise towards each respective outcrop, also dips, in a 
gentle manner, towards the west, and along with it the chalk 
continues to thicken until it exhibits itself in the cli£b, upon 
the coasts of France and Belgium ; and there is no reason to 
doubt, that it is a continuation of tiiiis chalk which again pre- 
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sents itself to view in the cliffs of Dover, and until its debris 
appears to the northward of the metropolis ; these facts^ then, 
bring prominently into consideration, whether or not the car- 
boniferous strata of Belgium exist under the chalk formation 
of England. 

Eemarks. 

The Editor of " Fossil Fuel," in his description of the various 
English coal fields, states, " The South Gloucestershire, or 
Bristol field, lies to the east of the city of Bath, and may be 
said to be a dozen miles in length, extending from the Avon 
northward, and three miles in average width."** " This is the 
nearest place to London at which coal has been found, and 
here the strata dipping eastward pass beneath the red marl."*^ 
Assuming then that the Somersetshire coal measures continue 
to dip at the rate they do at Bristol, they will ultimately pass 
under the metropolis, where wells have been sunk to the depth 
of 130 feet before reaching the sand ; and Mr. Phillips (in 
his Geology, page 219,) supposes that ^^ the strata of coal are 
more than two miles beneath the bottom of the clay under- 
lying London.*"' 

The distance from the eastern part of the Somerset- 
shire coal field to London is 100 miles, and the distance from 
the most western Belgian colliery to Dover is a similar distance, 
affording good grounds for confirming the above-mentioned 
theory of Professor Phillips. 

Of course, any conclusion of this nature, comprehending as 
it does so vast a space, must be liable to considerable doubt, 
more especially as, according to the established theory of 
geologists, numerous series of intermediate strata occur 
between the coal fields of England and the London chalk. 
At the same time, the fact seems comparable to the similar 
circumstance of the magnesian limestone, which overlies 
the carboniferous strata of the county of Durham; and 
as such deserves the attention of those learned theorists who 
have done so much to investigate the science of geology. I 
am not acquainted with the Somersetshire coal field; but 

c c 
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I never saw a coal field in England similar to that in Bel- 
gium, as Gontaining such a vast suocession of coal beds, with 
so small a proportion of thick coal. Again, the quality of 
the Flenu coal is unlike any thing in England, but very simi- 
lar to that of Swansea, viz. a species of conglomerate, with- 
out hardness, or without those facings which characterise the 
coking coal of this country. The most similar coal in this 
district, is that derived from the new collieries on the Wear 
to the westward of Durham, which resembles in some degree 
the Belgian, in containing a very unusual proportion of carbon, 
being peculiarly free from sulphur, and consequently excellent 
for coke, gas, and the manufacture of iron. 

Notwithstanding the great and laudable pains taken by 
the government in the education of mining engineers, and 
the literary and scientific acquirements exhibited by many 
of them in the publication of the difierent essays on the 
prevention of accidents in the mines, I am free to confess, 
that the result of my observations is, that a great deficiency 
exists in respect to safe and economical measures for carrying on 
these coal mines, especiaUy in the deep mines which I saw. 
Having said thus much, it is only proper to enumerate some of 
the particulars upon which I have come to this conclusion, and 
in what respect the measures are inferior to the process of 
working the mines in England, viz. : — 

1. By an ordinance of the government, the work people are 
all constrained to ascend and descend even the deepest mines 
by means of ladders, not only greatly enhancing labour but en* 
dangering life. 

2. The shafts and drawing apparatus, at least in the dis- 
tricts I visited, partake of none of the improvements now extant, 
in the north of England, which give facility to production 
of quantity. 

3. The workings underground are not carried on with ade- 
quately strong piUars, either for suitably defending the roads, 
or for carrying on the workings to a sufficient extent for the 
saving of sinking expenses. 

4. From the like cause, a perpetual compression is induced, 
not only upon the pillars, but upon the face of the whole coal. 
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so as to damage and crush into small coal an mmecessarily 
large proportion of the mine. 

5. From a want of sufficient arrangements for horses, the 
workin<i^s in each seam are confined greatly to manual labour, 
and, consequently, are stopped at distances unnecessarily limited. 

6. Under circumstances, proper air courses cannot be main- 
tained, to provide for, and carry off the constantly accumulating 
masses of carbonic acid, or carburetted hydrogen gas, as the 
case may be, so that it becomes impracticable to adopt the 
ventilating furnace upon a similar principle with those used 
in the north of England. 

7. Moreover, from the mode in which the works are laid out, 
I conceive that it is impossible, advantageously, to apply the re- 
spective labourers ; and I am fortified in this opinion, by the 
statement of the number of persons, of every denomination, 
employed for the raising a certain number of tons, which I feel 
satisfied is very little short of double the number that the 
same quantity of tons would require under the system which 
prevails in the north of England. 

8. The arrangements for separating and dealing with the 
coals, after being brought up the shaft, are also greatly inferior 
to the most ordinary mechanical process in this country ; and, 
therefore, taken altogether, I submit that the following results 
happen : — 

First. The mode of working causes a serious and unneces- 
sary expense to the proprietor, thereby disabling him from 
keeping his place in the public competition of nations. 

Secondly. The process is detrimental in a national point of 
view, inasmuch as it causes a considerable portion of the mine 
to be lost, and reduces the amount value of the remainder, by 
converting it into small coal instead of large. 

Thirdly. The system presents many difficulties in respect to 
the ventilation of mines, and to the preservation of the lives 
and limbs of the people. 

I have been induced to go more into detail upon these mat- 
ters since I perused an extract from a report, lately made by 
the engineer in chief of the mines of the Borinage and of the 
basin of Oharleroy, Mons. Briavionne, in which he predicts, that 

cc 2 
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at the end of 20 years, the ooal minee of western Belgium wiD 
have arrived at the last stage of profitable working. He 
says, ^^ That the mean deepening of the pits has of late 
years progressed at the rate of 15 metres per annum, and at the 
present moment <he works have attained a mean depth of 247 
metres (134 fathoms) in the district west of Mona, and 147 
(80 fathoms) in those of the centre and of Gharleroy/' 

**' Supposing that these workings be so equalised as to reaxh 
altogether to the depth which they would seem not destined to 
exceed, that is 500 metres (= 268 fathoms), they would, be- 
fore 20 years, have arrived at this stage every where ; and the 
ooal (assuming it to exist in abundance beyond this limit) would 
be so costly and difficult of extraction, and so expensive, as to 
take it out of the reach of the common uses of this day/** 

^' The attention of the Belgian government has been called 
to it, and to the formation of the new grants, so as to prevent 
as much as may be unnecessary waste and improvidence.^^ 

This announcement comes with appalling force upon the 
numerous joint Htock companies, which were established in 
1836-7, when people thought themselves fortunate if they could 
only obtain a share in these concerns, at ever so exorbitant a rate. 

According to Mens. Briavionne, in his work de Tlndustrie 
en Belgique, we find that three-fourths of the total quantity are 
raised in the three basins around Mons, the centre, and Charle- 
roy, the remaining quarter in Liege iftnd Limburgh. 

The capital of the different companies is stated at 40,540,000 
francs, from 1833 to 1838 inclusive, = £1,620,600. 



Tons. 



In 1838, There were raised - - 4,000,000 
Exported to France - 734,262 



Pranoci. 



1 839 Value of coal exported - 1 1 ,347,000 

1841 Ditto - • 15,227,900 

1842 Ditto - 15,220,300 
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According to the above quoted report, Belgium is travel- 
ling towards a momentous crisis ; and I am much inclined to 
confirm the writer^s opinion, that according to the present 
plan of carrying on the collieries, notwithstanding the high 
price received for the coals, yet that coal will not be found work- 
able to profit below the depth of 250 or 260 fathoms ; inas- 
much, as the deeper they go, the more destructive and un- 
manageable will be the effects of the pressure. If, on the 
contrary, the collieries were laid out with spacious pits, good 
and safe machinery for changing the people, and for raising the 
coals, good horse roads underground, with a suitable^ strong, 
and provident principle of working, capacious air courses, 
and weU constructed ventilating furnaces, accompanied with 
proper and mechanical means of handling the coals above 
ground, all laid out upon a scale comm^isurate with the grand 
object of attaining the still lower seams ; then am I of opinion, 
that the continuation of profitable working will be attainable 
at depths considerably beyond the limit of Mons. Briavionne, 
to be terminated chiefly by the temperature, which, according 
to ascertained facts, will increase in proportion to the depth. 
An additional reason for the above opinion is, that the price of 
coals will not only be nuuntained, but have a tendency to be 
enhanced, in proportion as the adventures become more costly 
and precarious. 

Provimn far Sujffbrers in Cases of Accident. 

In 1842, the minister of public works» Mons. Vischers, 
gave a report upon this subject, founded upon the nume- 
rous accidents which stand recorded in this book, page 172. In 
this report, be first recites the legislative acts which had taken 
place from time to time upon the subject, and describes the 
progressive enlargement of the trade, as before detailed, 
viz. : — 

" In 1803, 4, and 5, the trade received its first great impulse 
during the sojourn of the French armies at Boulogne. In 
1815, a grand movement was caused by the opening of the 
Mons canal to Gonde, and afterwards the finishing of the 
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eanal of Antoing. The export to Holland was also highly 
advantageous to the provinoe of Liege, during the 15 years of 
the union. The separation of the two countries in 1830, 
caused a great injury to the trade ; but new vigour succeeded 
during the year 1834 and the three following years, similar to 
those of 1804-5. The proprietors of mines in the department 
of Jemappe, having calculated upon a permanent increase to 
the consumption, opened a great number of pits. Gollieries 
were bought and sold at enormous prices, great winnings were 
projected, and the condition of the working miner was im- 
proved.'" 

It was about the year 1834, that the creation of relief funds 
took place in the neighbourhood of Mons— one eleventh of the 
minero^ earnings were reserved for the subsistance of the lamed 
and injured by fire. Some legislation upon the subject had 
taken place in 1812 ; but the entrance of the Allied armies, in 
1815, put an end to the arrangements. 

In 1839 and 1840, certain previous reports of Mons. 
Vischers were submitted to the legislature, and acts were 
passed for the regulation of funds and payments, in case of 
accidents. 

The report then recites the various regulations existing in 
Oermany, for the support of miners or their families, in cases 
of accident, the particulars of which, it is unnecessary to 
reprint here ; as also the existing associations in France and 
Great Britain. 

The term of these associations round Liege and Namur, 
is for a period of 5 years ; those of Hainault, for 10 years ; 
it being supposed, that these protracted periods tend to conso- 
lidate those useful institutions. 

The resources of the society consist of — 

1. Stoppages firom the earnings of the workmen, «== one- 
half per cent. 

2. Allowances from the employers, equal to that of the 
workmen. 

3. Subsidies from government. 

4. Donations and especial grants. 
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In 1840, the government granted 42,000 francs, and in 
1841, a similar sum. 

The societies of Mons and Charleroy are only one year old, 
and that of the centre was instituted 10th Octobw, 1841, at 
which period the state of the association will be seen by the 
following table : — 
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of Mines. 


belonging thereto. 
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Asso. 


Not Asso. 


Asso. Not Asso. 


Total. 




fMons 


S6 


16 


12118 2502 


14620 


1. 


Hainault. ^ Charleroy 


42 


29 


6360 993 


7353 




(^Centre 


12 


— 


3662 — 


3662 


2. 


Namur & Luxemburgh 


33 


27 


878 987 


1865 


3. 


Liege - - - 


63 


46 


8389 2613 


11002 



186 118 31407 7095 38502 
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BegtUations by Royal Ordinance ofSOtk Sept,^ 1841. 
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Articles 1 and 2. Introductory. 

3. The resources of the society as above. 

4. Every colliery to contribute annually to the society a sum 
equivalent to one per cent, of wages paid to the workmen, one 
half of which to be repaid by them. 

5. In order to provide against unlooked for accidents, a 
sinking fund to be provided at 10 per cent, upon the above. 
The majority to have the disposal of this fund. 

6. A secretary to be appointed residing near to each society. 



Manc^ement. 



7. The committee to consist of 10 members. 

8. The governor of the province to be president, and the 
chief engineer of mines to be a member of the committee, with 
power to preside. 
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9. Five of the oommittee to be choflen from the proprietors, 
and three from the workmen, to form the committee of 10^ and 
to remain in office a quarter of a year. 

10. Vice president, treasurer, and secretary to be fixed by 
the committee. 

11 to 14. Customary rules for carrying the object into efiect. 

Rdisf. 

15, 16, 17, and 18. Ordinary payments to consist of tempo* 
rary relief, or allowance for life. 

Pemiims for life are allowed under the following circum- 
stances : — 

1. When a workmen becomes incapable of working. 

2. To the wives of workmen who have lost their lives by 
accident. 

3. To the father or mother, grandfather or grandmother of 
such workmen as have lost their lives by accident, they having 
no other mode of subsistence. 

4. To workmen who have worked not less than three years 
in an associated work, and who cannot maintain themselves. 

Temporary pensiom, 

1. To children, whose parent may have perished by accident. 

2. To orphans, whose father or mother, last surviving, has 
perished by accident. 

3. To young brothers or sisters of a workman, who has pe- 
rished by accident, provided they depended upon him for 
subsistence. 

20, 21, and 22. Every survivor who may marry or live in 
concubinage, or who may have been condemned to more than 
six months' imprisonment for any offence, forfeits the pension. 

23. In case of death, from whatever cause, the survivor 
having children of tender age, the pension may be increased at 
discretion. 
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25. No pension allowed to persons bringing disease upon 
themselves, or to the survivors of persons committing suicide. 

26. Pensions take date from the day when they are fixed by 
the committee. 

In the interval, subsistence to be given by the committee, or 
by the mine proprietor, the period not exceeding six months. 

27. In no case can the funds be bestowed upon persons not 
in the association. 

28. 29, and 30. Ordinary rules regarding payment of allow- 
ances, &c. 

31. Part of the funds to be disposable for education, the ad- 
mittance, being gratuitous, to the children of the associated 
colliers. 

Gfeneral meetings. 

32. Yearly meetings, at which to appoint committees, &c. 

33. Every member to have a vote. 

34 and 35. Rules may be altered, by giving 14 days'* notice 
in the newspapers of the province ; such changes to be voted 
by three-fourths of the members present, provided that number 
represents more than half the whole association ; such altered 
rules requiring the royal assent. 
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GENERAL VIEW OF THE COAL TRADE 

SINCE THE YEAR 1836. 



HAvmo in the fo^^goiag pages given a general view of the 
Btate of our own ooai minings and having also reoorded a variety 
of facts belonging to that of other countries, I again advert to 
the trade of this northern district, with the intention of 
viewing its principal operationfi, subeequent to the last 
mentary enquiry in 1836 ; in doing which I must entreat the 
favourable consideration of iny readers, and particularly that 
portion of them who claim an especial knowledge of the sub- 
ject. I am not so sanguine as to expect that I shall escape cri- 
ticism ; but let it be borne in mind that the undertakiiig is 
replete with difiiculties. 

The engineering section of the work embraces what is novel 
in a mechanical point of view ; therefore, the general fdStj 
and mercantile position of the trade demand attention in the 
present section. 

Since the year 1836, the successive exploration of new coal 
fields has proceeded with the greatest vigour ; the public rail- 
ways have continued to open more extensively the western dis- 
tricts of the Wear, the Derwent, the Tyne, and the Tees, and 
a succession of winnings has been completed in the deep coal 
districts of South Hetton, Castle Eden, Shotton, Trimdon, 
Dawdon, and even at Monkwearmouth the consort pit has been 
sunk to the depth of 184 fathoms, and an inclined plane is 
being executed 550 fathoms in length, dipping one in six into 
the seam, the coals to be conveyed up the said plane by means 
of a steam engine, situated at the surface of the mine. At 
Warkworth, in Northumberland, a considerable capital is laid 
out in establishing, upon a splendid scale, the Ratcliffe colliery, 
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upon the property of the Gountess of Newburgh, togetlier with 
an extensive new harbour, at the mouth of the Coquet. At 
Middlesbui^h, upon the Tees, a set of spacious docks have been 
formed, for the more effectual shipment of coals from the Auck- 
land district ; and the capabilities of the Marquis of London- 
derry's harbour, at Seaham, have been greatly increased. Be- 
fore taking leave of this part of the subject, I must not omit to 
mention the name of the late Ghristopher Tennant, of Stockton, 
whose active mind and unwearied perseverance may be said to 
have originated the Stockton and DarUngton, the Clarence, 
and the Stockton and Hartlepool railways. Always in activity, 
sometiiQes for and sometimes against public undertakings, he 
was for several years in the midst of perpetual parliamentary 
agitation; his unceasing exertions having been more instru- 
mental than those of any other individual, in laying open the 
coal districts of the county of Durham. 

The consumption of coal having fallen greatly short of expec- 
tation, and the railways mainly depending upon that trade, and 
being placed in active competition with each other, they have 
almost universally proved profitless. The disproportionate 
increase of consumption to the inordinate supply of coal has also 
so reduced the proportionate vend from each colliery, that, 
generally speaking, the quantities and consequent depressed 
prices have gradually become inadequate to effect a remu- 
nerative trade. 

The prices of best coals, which have been made a guide to 
the supplies, have within the last twelve months given way to 
an excessive supply ; and, in consequence, a great diminution 
of price has been experienced in consequence of freighting ; so 
that instead of obtaining 30s. 6d. per Newcastle chaldron, the 
agreed regulating price, they are now (»ily realizing 25s., which 
is just the standard which Mr. T. Wood, in his evidence 
before parliament in 1836, said was sufficient to extinguish 
the inferior collieries, and to supf^y the trade with best coals. 
This mode of managing the general interests of the trade has 
^ven greai dissatisfaction ; indeed, so much so, that the regu- 
lation may be said to be in jeopardy. Various have been the 
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devices adverted to for silencing the objections of the suflbrers, 
but hitherto without efiect. 

In the meantime, this lamentable state of things has similarly 
affected the shipping interest. Unable to purchase the coals, and 
dispose of them to advantage as heretofore, they have uniformly 
become the carriers only ; but so great has been the competi- 
tion in that department, that the prices obtained have gra- 
dually declined for several years, until at length they have 
arrived at a status below any profit whatever. In order to illusr 
trate this assertion, I give the facts, as stated in a pamphlet^ 
by a gentleman well acquainted with the trade, in the year 
1839, and I also give the facts of 1841 and 1844, up to the 
present moment. 

Amongst other objects of the speculative mania of 1835, 
was the formation of shipping companies, in which capital to 
an enormous amount was involved, the result of which has 
been almost an universal failure. Not oniy have their hopes of 
profit proved visionary, but in many eases the whole of the 
capital has been lost, and the companies dissolved. 

No better fate attended the public coal companies, whose 
large paid up capitals have been entirely lost, and the shares in 
many instances given away to those who were willing to become 
responsible partners. 

Much of this state of things is attributable to the times, and 
much also may be set down to jobbing, and to the general 
mismanagement which has almost invariably attended joint 
stock companies. 

In 1839, Mr. Robert Anderson, of Westoe, a gentleman 
highly conversant with the nature of this trade, wrote a 
pamphlet entitled " The Present State of the Ooal Trade.**' 
After noticing the inordinate waste by screening, incurred in 
fitting the coals for market, he remarks *^ that it is most de- 
sirable, as a measure of national economy, that the mines 
should be worked out with as little waste as possible."*^ He 
then compares the prices of coal in this district, with those of 
other distriots in Britain, which are as follow : — 
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NORTH OF ENGLAND. 

Best Coals. Second Coals. Third Coals. 
Per Ton. Per Ton. Per Ton. 

8. d. 8. d. 8. d. 8. d. 8. d. 

RiTer Tyn« - - - -10 6 80to96 66 to 76 

Wear 11 6 10 76to80 

Tees 10 990 83 

SCOTLAND. 
St. David's - - - - 10 7 6 
Charleston - - • -110 86 
Kincardine, Alloa, A Clackmanan 8 6 6 6 

HUMBER. 
Park Gate - - - - 10 
Silkstone 12 

LIVERPOOL. 
Ornell best coal - - - 14 6 
River best coal - - - 11 10 6 

Cannel - - - 20 

RIVER DEE. 

Mostyn 8 6 7 6 

South Wales - - • ^ 12 10 6 9 6 

Whitehaven - - - .76 

Mr. Anderson shews, that the average prices of best North 
Country coals in London were as follows : — 

1836 1837 1838 

8. d. 8. d. s. d. 

Newcastle - - - 21 7i 22 4^ 22 7* 

Sunderland - - 22 4^ 23 8| 24 0^ 

Freights at this period were, 8s. 6d. per ton. 

The principal object of the pamphlet was to shew, that under 
this state of things the ship-owner could not make profit, viz. : — 



8. d. 8. d. 



That he paid for the Newcastle coals 
City of London dues - - - - 
Newcastle dues, lights, factorage, and ex- 
penses in London .... 



Average freight paid in Newcastle 

Average price at market - - 22 7^ 
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Mr. Anderson givet the deteib of ooet of Muling 
a yessel with 320 tons of ooals, to London 
and back again, including ballast, provi- 
sions, &c., which he makes at - - - £12d '2 8 

And freight, 320 tons, at 8s. lOd. - - - 141 6 8 



Balance left for wear and tear, capital, &c. £12 4 



(/hargei upon a Cargo of Ddavd WiMs&nd CoaU takm to the 

London Market^ in Mareh^ 1841. 

NEWCASTLE CHARGES. 

Chale. Tons. 

158 =r 418^ purchase of coal 7s. 9d. - £162 4 11 

CUSTOM HOUSE CHARGES. 

^. Ik <t 

Low Lights - - - - 2 7 

Tynemouth - - - - 12 8 

Bridlington and Scarbro' - - 7 6 

Ballast Ticket and Town's House, &c. 6 10 9 

Muster Boll - - - - 1 10 8 

Whitby Pier - - - - 6 4 

Foy 5s., Stamp, &c. - - - 9 6 

Night Office - - - - 1 7 

Life Boat - - - - 2 

10 S 7 



£172 8 6 
Freight on 408 tons, at 7s. 3d. £147 18 



Carried forward - - £320 6 6 



207 

Brought forward - - £820 6 6 



LONDON CHARGES. 

Night Office, Entry, and Foy - 5 
Trinity Dues, &o. - - - 4 18 6 
Tonnage Dues and Entry - - 14 
City Dues - - - - 21 18 
Metage - - - - -520 
One per cent, tret allowed buyers 3 12 6 
Discount, Scorage, and Expenses 7 16 
Note and Keceipt Stamps - - 18 6 
Commission and Guarantee - 6 17 



51 7 



£371 13 6 



408 tons sold at from I6s. to 18s. 6d., 

amounting to .... ^348 16 



Loss - - £22 17 6 
N.B. — ^The best coals upon the Wear were, at this time 
lis. 6d. per ton on board ship, and were selling in London at 
22s. 6d. per ton. 

In 1844, the result upon the sailing of the same vessel may 
be stated as follows : — 

To cost of 408 tons of ooals at 76. 3d. - £147 18 
Custom House charges - - - - 10 3 7 



£158 I 7 
Freight of 408 tons at 6s. - - - 122 8 
London Charges, the same - - - 51 7 



£331 16 7 
By 408 tons sold at 15s. perton - - 306 



Loss - £25 16 7 
This state of things forms a striking contrast with that of 
1809, and during the war. 
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Mode of Valuing ColUery Property. 

The property in coal mines, notwithstanding its seeming 
uncertainty, is, nevertheless, capable of being managed upon 
certain understood principles. If unopened or unproved, its 
value must be necessarily dubious, especially if the prospec- 
tive period of its being brought into productiveness be uncertain. 
These various data, therefore, must be calculated, and suitable 
allowance made, for time and uncertain value in the winding 
up of the monied consideration. 

The rental, then, being once assumed, the value will be the 
present worth of an annuity during the expected term of its 
duration, minus the number of years during which it is expected 
to lie dormant. The rate of return being varied by the valuator, 
according to certain or uncertain data, and the probable profit 
to be realised under all the circumstances of the case. 

The customary course of valuing the lessor'^s interest in mining 
property, in Scotland, has been ten years purchase upon the 
ordinary rental, unless some prospective increase of value pre- 
sent itself; but in this part of England it is constructed after 
a more detailed principle. 

First, then, the prospective annual value must be assumed, 
as also its duration ; and if it amount to a perpetuity, it will 
be valued as a freehold ; hut as this description of property is 
liable to uncertain or suspended return, a per centage of 8 to 
10 per cent, rebate is taken to be equitable. 

For instance, a landlord's interest in a coal property, say 
£500 per annum for 30 years as a perpetuity, is worth at 8 
per cent, rebate = 11*25 years purchase, or £562,500. 

The lessees' interest is treated in a similar manner, but is 
subject to still greater uncertainty, inasmuch as it involves the 
consideration of stock and other expenditure, and even the du- 
ration of the lease itself, which might be given up or brought 
to a termination by policy or by some catastrophe. The first 
and main consideration is the probable profit to be derived 
amongst all the varying circumstances of the cost of working, 
the amount of selling price, the probable yearly quantity to be 
produced, and the probable expenditure necessary from time 
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to time to keep up the said contemplated quantity. These, 
therefore, are data, which must a priori be assumed, after 
which the valuation resolves itself into the following princi- 
ple: — 

Assuming the annual yearly profit during the lease 
to be £1,000, and the unexpired term to be 15 
years, then it is an annuity, the purchase value 
of which, under all the uncertainties of the case, 
ought to repay a purchaser 14 per cent, per 
annum, with return of capital equal 6' 14 years 
purchase, or -.---. £6,140 

Then taking the colliery stock as valued, in 
a working state, at - - - £6,000 

But to be sold off by auction, at the end of 

the term, including expenses, for - 2,500 

The value of said £2,500 to be received by the 
purchaser, at end of the term of 15 years, is 
worthy in ready money, at 5 per cent, discount, 
•48 purchase, or------l ,200 



Leaving net value - . - £7,340 

The rate of purchase value differs from 12 to 18 per cent., 
according to the degree of risk and uncertainty of the profits, 
whether from mine accidents, or the fluctuations of trade ; and 
so great and disastrous have been the fluctuations of this 
trade during the last 20 years, that with very few exceptions 
the valuations of collieries in existence, as well as the profits 
expected from the various coal adventures, have all turned out 
deceptive and over-rated, from the abovementioned causes. 

Prevention of AcddenU. 

Notwithstanding the extensive use of the Davy lamp, and of 
the several improvements in the ventilation of collieries, yet 
explbaons had become so numerous and appalling that a com- 
mittee of the House of Gommons sat in 1835, for the purpose of 

E e 
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examining into the causes, and of endeavouring to devise suit- 
able remedies. Various safety lamps were exhibited before the 
said committee, and many viewers, philosophers, and chemists 
examined; but the afiair ended without any parliamentary 
legislation. 

And as a similar routine of explosions is still occurring in 
every part of the country, various suggestions have been made, 
and the feeling is now gaining ground that parliament ought 
to interfere in such matters, in order that the best systems 
should be enforced throughout the country. It may, there- 
fore, not be irrelevant, on the present occasion, to take a gene- 
ral view of the measures, which are admitted to be the most 
efficient preventives in fiery collieries, and to contrast them 
with the general practices elsewhere. 

The first and grand principle, then, of safety consists of a 
plentiful and steady current of air, constantly circulating through 
all the main passages of the mine. 

To effect this, a spacious ventilating furnace is placed within 
a brick arch contiguous to the bottom of the upcast shaft, 
which arch ought to be in area from 40 to 50 square feet. 

The said current ought to be divided into minor currents, 
the better to supply the different parts of the mine with fresh 
atmospheric air, and each current ought to be guided through 
its various ramifications by brick or stone stoppings, plastered 
with lime, or otherwise made air-tight. 

But in the working of a mine, doors are also requisite, which 
ought to be as air-tight as possible ; and in the main current 
they should be set in pairs, so as when one is open the other 
may be shut. 

Again, where the coal produces much gas, a minor current 
of air ought to be forced up to the very working face, by 
means of thin wooden partitions, frequently, also, requiring 
partial doors. 

Inflammable gas accumulating in the deads, or goaves, 
ought to be carried off by private passages to the upcast shaft* 
and not allowed to mix with and adulterate the working air of 
the mine; and this said adulterated return air, instead of 
being admitted to come in contact with the fire of the furnace. 
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ought to be conducted into the upcast shaft, by means of a 
dumb drift or separate passage. 

To carry out this principle in an extensive and well ven- 
tilated mine, the main current of the downcast shaft is fre- 
quently 10 or 15 times subdivided, each column supplying its 
own independent portion of the mine. The separation is easily 
effected, and regulated by means of restricting each outlet of 
air, in proportion to the distance it has to travel, and the por- 
tion intended to be assigned to each separate division of the 
ventilation. A great advantage derived by this dividing sys- 
tem is, that the expansion consequent upon the heated tempe- 
rature of the mine is avoided, and the air preserved cool and! 
equalised up to its very ascent, consequently more effective. 

The overman, or manager of the pit, regulates the use of the 
candle, or safety lamp ; and where lamps are used, they are 
left in the custody of a person purposely deputed, who both 
cleans and examines them before they are allowed to be taken 
into the workings. 

These, then, are the main principles of safety as practised in 
the colliery district of Newcastle-upon-Tyne, accompanied by 
innumerable details, which it is needless to particularise ; and 
to carry out which effectually, requires both considerable skill 
and attention, as well as capital ; but without which, safety 
cannot be reasonably calculated upon. 

If, with all these precautions, and with this apparent per- 
fection of a system, the result of centuries of dear-bought 
experience, aided with the most scientific acquirements, safety 
cannot be ensured, how grievous must be the risks occurring 
in various mining districts in which these provisions are, for the 
most part, deficient ! For were it not an invidious task, I could 
specify many collieries which have no artificial means of acce- 
lerating the ventilating current, which have no means of carry- 
ing off the accumulation of gas from the " deads,"' other than 
allowing it ooze into the lazy current of air passing by, and 
which current is on its course to other workings. As to stop- 
pings, they consist of a few small coals ; and in place of sub- 
stantial doors, perhaps a piece of canvas. The safety lamps 
are entirely imder the care of the ignorant colliers, without 

E e 2 
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either the means or the knowledge of cleaning them, and are 
put to work in a condition which ought not for a moment to be 
tolerated. In short, wanting the main principle of a subskMied 
air column^ skill exercised upon other details would be thrown 
away; and although the proprietors of great collieries may 
be gradually impelled to the acquiring and adopting the im- 
proved principles already spoken of, it cannot be expected to 
be made available to a considerable number of smaller collieries^ 
conducted by persons unacquainted with any other than the 
local customs, and probably too deficient in scientific acquire- 
ments, to enable them to see or learn the introduction of better 
systems. Moreover, many of the proprietors entertain a ground- 
less dread of expense, without forming any estimation of the 
innumerable advantages which would indirectly result from a 
good and substantial system of management, in respect not 
only to the safety of the people, but what is to both the 
coUiery owner, the owner of the royalty, and the nation at 
large, of paramount interest, viz., that the mines should be 
worked upon that principle which produces the least waste, 
both as regards the coal left in unnecessary pillars, and also 
that stow^ed undergi'cund and burnt at the surface, in the shape 
of small coal. In the absence of legislative interference, com- 
petition has produced excessive stowing underground and 
screening above, whereby the nominal value of the merchant- 
able coal is enhanced ; the lessee, pro tempore^ having no mr 
herent interest in the duration of the mine, beyond his present 
lease. Indeed, so long as restriction is not imposed, each 
colliery owner is obliged to follow the example of his neighbour, 
in order to keep up his place in the general competition ; and 
the only cure for this waste is, by parliamentary enactments^ 
and a curtailment of the screening to a reasonable extent, com- 
patible with the nature and importance of the mine. 

Present State of the Coal Trade and its Prospects, 

Having in the preceding pages, and at a greater length than 
I anticipated, reviewed the rise and progress of the coal trade 
up to the period of the last parliamentary enquiry, in the year. 
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1836, I now enter upon its present state and prospects, as 
regards the working population, the mine adventurers, and the 
nation at large. The grand market for the best coals, and the 
regulating medium of the trade is in the metropolis, the pro- 
gressive consumption in which, will appear by the following 
table : — 

Table of the importation of coals into the port of London — 



Years. 


Ships. 


Tons. 


Years. 


SIdpS. 


Tons. 


1832 


7,628 


2,139,078 


1838 


9,003 


2,581,085 


1833 


7,077 


2,010,409 


1839 


9,340 


2,626,323 


1834 


7,414 


2,078,686 


1840 


9,132 


2,566,899 


1835 


7,968 


2,298,812 


1841 


10,311 


2,909,144 


1836 


8,162 


2,398,352 


1842 


9,691 


2,723,200 


1837 


8,720 


2,626,987 


1843 


9,593 


2,628,520 



We have seen, notwithstanding the repetition of evidence from 
the highest authorities, and the dispiriting return for capital 
adventured, that not only strangers, but persons reputed as the 
most experienced in the trade, still continue, up to the present 
time, to accumulate adventure upon adventure ; to add colliery 
to colliery, until at the present moment nearly the entire district 
is absorbed in dormant or actual leases. And, although the 
general object in view may be said to be the same, yet many of 
the established firms are impelled forward to secure coal fields, 
the opening of which will give them a claim to increased quan 
tities; and, consequently, tend to lighten their general bur 
thens. 

New adventurers are^ encouraged to commence operations, 
on account of proximity to some public railway, the proprietors 
of which will undertake to provide the waggon stock and meaniai 
of transit ; so that instead of the large capitals in the private 
railways of their competitc»*s, the outlay with them is confined 
to the establishing of a single shaft and its appendages. Thus 
matters have progressed, till there are now in the trade, the 
following formidable list of collieries already established, or 
about to be established : — 
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LIST OF COLLIERIES ON THE RIVERS TYNE, 
BLYTH, WEAR, AND TEES. 



Collieries. — Tyne. 



Andrew*s House. 

Backworth. 

Benwell. 

Blaydon. 

Burdon Main. 

Burradon and Wideopen. 

Charlaw. 

Coxlodge. 

Cramlington. 

Craghead. 

Derwent Main. 

East Holywell. 

Edmondsley. 

Elswick. 

Famacres. 

Fawdon. 

Felling. 

Fenham. 

Framwellgate Moor. 

Gosforth. 

Green Croft. 

Heaton. 

Hebbum. 

Heddon Main. 

Heworth. 

Holywell. 

Hotspur. 

Jarrow. 

Kibblesworth. 

Killingworth. 

Low Moor. 

Lanohester and Medomsley. 

Manor WaHsend. 

Marley Hill. 



Mickley. 

Monkseaton. 

Mount Moor. 

North Elswick. 

Oakwellgate. 

Oxclose. 

Pelaw Main. 

Pelton. 

Percy Main. 

Sacriston. 

Seaton Burn. 

Seaton Delaval. 

Seghill. 

Sheriff Hill. 

Spital Tongues. 

Spring well. 

South Tanfield. 

South Pelaw. 

Saint Lawrence. 

Stormont. 

Tanfield Lea and Oaresfidd. 

Tanfield Moor. 

Team. 

Tyne Main and Woodside. 

Urpeth. 

Waldridge. 

Walker. 

Walbottle. 

Wallsend. 

West Townley and Stella. 

West Cramlington. 

West Stanley. 

Willington. 

Wylam. 
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Barrington Main. 

Bedlington. 

Cowpen. 



Blyth and Wabkwobth. 

Hartley. 
Netherton. 
West Cowpen. 



BiYBB Wbab, 



Arbour House. 

Beamish. 

Belmont. 

Gassop. 

Oassop Moor. 

Castle Eden. 

Crow Trees. 

Elvet. 

Garmondsway Moor. 

Haswell. 

Hetton. 

Hetton South. 

Hetton North. 

Kepler. 



Eelloe. 

Lambton. 

Lumley. 

Monkwearmouth. 

Pensher. 

Shield Bow. 

Shincliffe. 

South Moor. 

Shotton. 

Thomley. 

Trimdon. 

Washington. 

WhitweU. 

Wingate Grange. 



BiVER Tebs. 



Auckland St. Helen'^s. 
Auckland West, 
Black Boy. 
Brancepeth. 
Byers' Green. 
Clarence Hetton. 
Coxhoe. 
Copy Crooks. 
Craggwood. 
Deanery Pease's 
Deanery Brown's 
Eldon. 



Etherley. 

Evenwood. 

Hunwick. 

Leasingthome. 

Norwood. 

Westerton. 

West Hetton. 

Whitworth. 

Willington. 

Witton Park. 

Woodhouse dose. 
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Cottierie$ in progrea af lOMMiir^ or re-cpeiling^ wUh pvubahh 
powers of working when estahUshed, 

TtNE. 

Thousand Chaldrons. 

2 East Tanfield - . - 40 

2 Graghead ... 30 . 

1 Harton - - - - 40 

1 Pontop - • - - 20 

1 Twizell - - - - 20 

Blyth and Waekworth. 
1 Eadcliffe - - 30 1 Broom Hill - - 10 

BivBB .Wear. 

I Oroxdale - - SO 1 Seaham and Seaton 40 
1 South Wingate - 30 1 Bainton Grange - 40 
1 NewKelloe - - 30 

BiYER Tees. 

1 Thirstlington - 30 1 Byers' Green do. - 25 

1 Little Chilton - 30 1 Bitohbum - - 25 

1 . Bishop Middleham 20 1 Woodifield - ' - 25 

1 Whitworth re-opening 25 

The increase of collieries, during the last 44 years, is exhi- 
bited by the following table : — 





1800 


1830 


1836 


1844 


Tyne collieries 


29 


37 


47 


70 


Wear - - 


8 


18 


9 


28 


Tees ... - 








16 


22 


Hartley and Blyth - 


4 


4 


4 


6 




41 


59 


76 


126 


Add Bftdoliffe and othatS' <- 




- 


- 


4 



130 
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The following table will shew the rate of increase of this 
important trade during seven years, ending in 1842 ; more 
especially of the oversea trade since the abolition of the duties 
in 1834< ; for previous to that time, the duties were in the fol- 
lowing ratio : — 

3s. 4d. per ton on large coal exported in British ships. 
2s. Od. per ton on small Ditto Ditto, 

lis. Od. per ton on large coal exported in Foreign ships. 
4s. Od. per ton on small Ditto Ditto. 

In 1834, the duties were abolished, except 4s. per ton upon 
coals exported in foreign ships to countries not in reciprocity 
with this country. 

In 1842, a new duty was enacted of 2s. per ton upon all 
coals exported, which has produced a very baneful effect upon 
the trade. 
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The total quantity of coals shipped, from the ports of the 
United Kingdom, in 1842, was — 



Bound coal 
Small coal 
Coke 
Culm . 


Coastwise. 

- 7,284,666 

14,736 

- 360,067 


Foreign. 

1,828,069 

147,211 

23,434 

790 


In 1828 the 
1832 
1835 


7,649,469 

exportation was - 
Ditto 
Ditto 


1,999,504 

Tons. 

- 857,864 
■ 588,448 

- 736,060 



So disproportionate has been the augmentation of power of 
production to the demand, that the basis of 1843 only allowed 
of a real vend of 44 per cent. ; or, in other words, a colliery 
standing upon a basis of 50,000 chaldrons, realized a vend of 
22,000 chaldrons ; whereas, the basis of 1838 allowed of a 
vend of 80 per cent., or 40,000 chaldrons. 

Hitherto, several of the proprietors of soft coal have found 
relief in the coking trade ; others again have profited by the 
export of steam coal, especially since the abolition of the duty 
in 1834; but the avidity with which the former trade is fol- 
lowing up, and the serious innovations of South Wales and 
the continental collieries, added to the re-imposition of the 2s. 
duty in 1842, threaten most serious results. 

When the coasting duties on these coals were repealed, 
great benefit was expected to take place in extending our sales 
inwards from the coast ; but that expectation has been greatly 
disappointed. 

The extensive ramification of railways, both from the 
Darlington and all the Midland coal districts, coming into 
serious competitipn with the canals, has led to a great and 
general reduction of the expenses of transit, which reduction has 
enabled these collieries to push their coals, not only down towards 
the coasting districts, formerly supplied by this vicinity, but 
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even to the metropolis itself; the inland navigation having 
conveyed into the port of London, in 1841, 33,594 tons, and 
in 1842, 31,519 tons. 

The effects of inland coals brought towards the metropolis, 
were thus stated by the deputation of coal-owners, in March, 
1844, to the ministry : — 

'^ The following is the nearest approximation to the direct 
quantities of coals brought into London for transmission 
through the port,'^ and superseded by the inland coal : — 

Tons. 

Thames up stream, beyond Staines - - 100,000 
Grand Junction Canal, beyond Lady GapePs 

wharf 25,000 

Basingstoke Canal and Wey River - - 60,000 
Sea and Navigation - - - - 125,000 



Total 300,000 

This, then, is the melancholy state to which this great trade 
has been reduced ; and under these circumstances, the govern- 
ment may with great confidence leave it to itself, with respect to 
checking combination. But it is another question how far they 
may, or may not, beneficially interfere with the waste of small 
coal ; which subject, has been already brought under the 
notice of successive parliamentary committees. 

With respect to government interference on the subject of 
accidents incidental to the working of the mines ; the par- 
liamentary commissioners shew, that in some parts of the 
country, measures of safety and precaution are greatly advanced 
compared to others ; and to the want of wholesome measures 
of safety, may be attributed loss of life in many instances. 
Now this cannot, by any means, be counteracted, except by 
parliamentary enactments. I am, therefore, free to acknow- 
ledge, that, in my opinion, well digested measures of legislation 
would not only be beneficial to the owners of mining property 
of every description, but would also tend, very materially, to 
save the lives and limbs of the people, as well as to advance 
their civilization and intellectual attainments. 
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Although the subject appears now to be forang itself im- 
peratively upon the pubUc attention, it is far from bdng new, 
for in the year 1797, Mr. W. Thomas, of Denton, a colfioy 
viewer of some eminence, submitted a paper upon the subject, 
to the Newcastle Philosophical Society, having for its object 
^' The establishment of offices in each district, for the registra- 
tion of plans, sections, and colliery records.*" And in 1805, it 
was followed up by a more matured paper, by the late Mr. 
William Chapman, engineer, who suggested, ^^ That a pariia- 
mentary provision of Id. per chaldron should be enacted for 
the purpose, calculating the annual vend of the district at a 
million of chaldrons, which would have raised a revenue of 
£6250 yearly, and which was to be disposed of in registering 
plans and records ; in giving rewards for information, for the ex- 
ertions of meritorious individuals in time of accident ; in forming 
a sinking fund, for the support of families bereft of support.*" 
Mr. Chapman concluded, by observing ^' on the necessity of 
adopting legislative measures, to diminish accidents, and to 
prolong the duration of coal in the United Kingdom.*" 

In the year 1813, numerous distressing explosions gave birth 
to the Sunderland Society, '^ for the prevention of accidents ;^ 
and which society, amongst other of their transactions, pub- 
lished a letter from the late Mr. Buddie, embodying explana- 
tions of the mode of ventilating collieries, and of dealing with 
the inflammable air. In this letter, he says ^' the ordinary and 
unavoidable casualties in collieries occasion more calamity than 
explosions from inflammable gas.*" It has already been ob- 
served, that it was to this society that the original safety lamp, 
of that unwearied and humane individual, the present Dr. Beid 
Clanny, was exhibited, and whose scientific exertions in the 
cause of humanity have been in so extraordinary a manner 
overlooked ; whilst his followers, the late Sir H. Davy and Mr. 
Geo. Stephenson, have been greatly honoured and rewarded. 

Amongst the scientific ^ntlemen who have made the various 
subjects herein contained the objects of their care and study, 
I may mention the name of David Boswell Eeid, M.D., 
F.R.S.E., who has lately published an interesting volume, 
entitled " Illustrations of the Theory and Practice of VentUa- 
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tion/^ and who winds up his obsarvations upon coal mines and 
safety lamps, in the following words : — 

" With respect to the ' Davy Lamp^ itself, which I have 
tried in every situation, in the most explosive mines, I may 
state that I concur with those who consider that it should be 
materially altered. Placed in a current — especially when the 
miner is proceeding in an opposite direction — I have seen it 
again and again blown out; and the force with which the 
flame may be directed upon the side, or a spark carried through 
the meshes, especially if any coal dust should have rested on 
them, may be considered, justly, as very possible causes of oc- 
casional explosion. 

^' On the whole, I may add, that the last modification of the 
lamp introduced by Dr. Glanny, (who had the merit of con- 
structing a lamp with which the miners entered safely into 
explosive atmospheres, before any other person in this country 
had directed any attention to this question,) and in which he 
has availed himself of the use of the wire gauze introduced by 
Davy, is the most important I have hitherto seen. Dr. Glanny 
preserves the flame upright at all times, by a strong cylinder 
of glass, which enables the flame to give more light than that 
which can be obtained from the ' safety lamp.' It is defended 
by a guard, and I have plunged it in water without fracture, 
after using it for an hour in one of the deepest mines in this 
country. It was not blown out by a current that rendered the 
^ Davy Lamp^ comparatively useless as a source of light. — 
The wire gauze above gave it ample protection from fire damp ; 
and caused, from the mode in which the fresh air descends, 
and the vitiated air escapes, a very singular and interesting 
series of currents within the lamp itself, well worthy of the 
most minute and serious investigation, as a question of general 
interest, independent of their local bearings on this particular 

'' In mines, the introduction of larger supplies of air, shorter 
air-courses, the use of a lamp on the principles recommended 
by Dr. Glanny, the education of the miners, and the use of a 
carbonometer (or some equivalent instrument), appear to con- 
stitute the more important points that demand attention.*^ 
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In 1816, during the diflcnsrions before the Boyal Sodetjr, 
upon the sabject of Mr. Byan^s aOeged improymnents in the 
Tentilation of collieries, and the difficuHj which he complained 
of haring thrown in his way, relative to their introduction, it 
was observed, ^* It is much to be regretted that the mines are 
not under such a regulation that improvements might be made 
in them, without the projector having to contend with all the 
local prejudices and objections of persons immediately con- 
nected in their working.^* 

In 1839, the report of the South Shields committee on ex- 
plodons, reiterates their oonriction, that without pariiamentary 
legislation, measures of safety cannot be obtained. 

In fine, the parliamentary committee, in allusion to the em- 
ployment of women and children, (in the year 1835,) elicited a 
mass of evidence, sufficient to convince the most incredulous 
person, that great and incalculable evils prevail in the prosecu- 
tion of many of these works, which can be checked by no other 
means than by parliamentary enactments, not only in respect 
to explosions, but (according to the facts elicited by the said 
committee) in innumerable acddents arising from defective 
machinery, inundations, insufficient timbering, neglected lamps, 
&o. 

In the year 1840, Lord Ashley's motion in the House 
of Gommons obtained a commission which called up the 
important evidence, which has been published. 

Legislation was commenced by the act of pariiament of 1842, 
especially directed towards the amelioration of the condition of 
young persons, and the exclusion of females from the under- 
ground departments of the mines ; and it now remains, under 
all these corroborative proofs, for the legislature of the country, 
to carry out further measures of individual and national ad- 
vantages. 

Strike of the Pitmen. 

The very distressing depression of the trade has been ahready 
explained, as bearing heavily upon the interests, not only of 
the coal-owners, and ship-owners, but also upon the district at 
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large, effecting a diminution of labour and consequent dissatis- 
faction of the working people — of which class, there is, unfor- 
tunately, a great superabundance. 

These feelings of dissatisfaction not having been guided by a 
proper consideration of the real cause of depression, the pitmen 
have submitted their affairs to the management of individuals 
(perhaps inadequate) to wield so va«t a machine, and have pur- 
sued a course which threatens to end in disappointment to 
themselves, and distress to their families. Acting, therefore, 
under this questionable policy, they have banded themselves 
into unions, which they are endeavouring to extend over all the 
mining districts of the kingdom. They have retained an at- 
torney, W. P. Roberts, at a considerable annual salary, to ad- 
vocate their interests ; and as a preparatory step to the demand 
for increased wage, they have, for many months, limited the 
supply of manual labour, with the double view of absorbing the 
otherwiae unnecessary hands, and of exhausting such stocks 
as may operate against the anticipated advance. 

The more effectually to carry out the contemplated object, 
a general conference was held in the month of March, at Glas- 
gow, of delegates from all parts of England, Scotland, and 
Wales ; and after several days' debate, the motion for a gene- 
ral strike throughout the kingdom was negatived by the repre- 
sentatives, as follows : — 

For the strike 23,357 

Against do. * 28,042 

Minority 4,685 

But as the delegates from this district represented that their 
organization was complete, and that the expiry of their yearly 
bonds on the 5th April, offered the most favourable opportunity 
for carrying their object, i1 was agreed that they might suspend 
work, though the other districts were not to be called upon to 
contribute towards any expense or maintenance. The miners 
of Scotland also declined any contribution towards the solicitor. 

Consistently, therefore, with the above resolution, a general 
suspension of work took place throughout this district on the 
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5th of April. Id the mmn time, the pitmen, under the guid* 
ance of Mr. Boberis, published the terms upon which thej 
were willing to hire themselves; and immediately afterwards, 
the coal-owners published the terms upon which alone thej 
would en^gage them. The principal differences between the 
two parties, consist as follows :— * 

PiTiiBN^s Bond. 



1. To be paid every week 
close up. 

2. Term, for six months. 

3. To bo/ guaranteed five 
days per week, at three shil- 
lings per day. 

4. Hewers not to be called 
upon to put. 

5. To be paid by weight. 

6. Men require to be fur- 
nished with particulars of earn* 
ings and deductions. 

7. Men insist upon the fair 
day's work being limited to Ss. 
for 8 hours. 

8. Liberty to attend dele- 
gate meetings without fine. 

9. Owners to have no fly- 
doors, but aU to be fumiefhed 
with trappers. 



10, Men require, in case of 
accident, to be paid 10s. per 
week, with medical attoid*- 
ance. In case of death, 5s. 
per week to the widow or 
children for 12 months, and 
that £5 be paid towards th^ 
burial. 

11. No fine tor foul coal, 
beyond the labour price of the 
tub. 

12, Arbitration clause. 

13. Men require, that be- 
fore being called before it 
magistrate, they have a week^s 
notice, with q)ecification of 
the charges intended to be 
brought. 



Owners* Bond. 



Pay, once a fortnight, with 
some running on days. 

Term, twelve months, but 
terminable at a month^s notice 
reciprocally. 



No guarantee. 
Hewers to put when require 
ed, as well as do other work. 



The remaining clauses to continue as usual. As the above 
principles are totally irreconcileable with each other, it fbUowa, 



227 

that until they are adjusted, all the minor points are out of 
discussion. In fact, the masters' committee refuse to meet the 
committee of delegates. The men, are, therefore, thrown back 
upon their resources, which cannot but be dubious under, a 
hazardous conflict with so influential a body, and under circum* 
stances so greatly against them in regard to the great surplus 
of pitmen, and the very depressed state of the trade. The con- 
sequences are justly appreciated by many of the thinking and 
industrious miners, who would gladly come to terms upon former 
principles ; but they are overruled by less calculating and more 
violent persons, who either cannot or will not see the jeopardy 
in which they are placing the whole cause of the working men, 
and the certain ruin which a prolonged strike must bring upon 
a great number of individuals, as weU as mischief to the general 
trade ; for the energies of South Wales, Scotland, and the Mid* 
land counties will be called into action, to supply those markets 
hitherto legitimately belonging to this district. Already, in- 
deed, the accumulated stocks of several years are being carried 
away ; whilst up to the period at which this is writing, 8 weeks 
have passed, during winch these deluded men continue to urge 
their impolitic strife, and to reiterate their determination to 
enforce their terms upon the coalH>wners. 

During the progress of the strike, and in order to justify 
themselves to the public, in resisting the demands of ihe pit- 
men, the coal-owners published a statement in the Newcastle 
Journal of the 4th May, 184<4, containing their allegations as 
to the amount of wages hitherto paid to the respective de- 
nominations of colliers ; and also the amount of increase which 
was demanded by them, the result of which statement is shewn 
as foUows : — 





No. 


No. of 


1 


Per Cent. Increafe demanded. 




of 

Collieries. 


Working 
People. 


Hewers. 


Pntten. 


Drivers. 


Trappers. 


Shifters. 


Tyne 


65 


16,666 


29-7 


24-2 


14-6 


22-2 


16-5 


Blyth 


4 


1,061 


18-6 


17-9 


12-1 


200 


24-2 


Wear 


81 


13,172 


29-8 


28-4 


210 


20-7 


24-8 


Tees 


24 


4,211 


24-6 


26-6 


121 


210 


19-3 



124 33,990 of which 8,607 were employed above 

ground, and 25,383 below ground. 

Gg2 
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The average rate of eanungs before the restriotion was stated 
to be 3a. S^d. per day ; and, subsequently, 3b. 2d. per day. 

In this doooment was quoted a statement, (some time previ- 
ously published by a eoal-owner,) as an example of the depressed 
state of the trade, that a certain oolliery^ the capital of which 
was £50,000, could only just pay its way, leaving nothing for 
interest or capital ; that it paid £20,000 yearty in wages, and 
that the present demand of the colliers was 33 per cent, addi* 
tional, which would amount to £6600 per annum. 

Whilst discussing the subject generally, let it not be sup- 
posed that I mean to deny that there have been examples of 
hardship and injustice both on the part of masters and men. 
That the former have not made reasonable allowance for 
penalties which ought to have been, nor have the men 
acted upon their part up to the spirit of the agreement ; but 
individual cases will, under any circumstances, happen, and 
they form no justification for a general strike. The only 
affiftirs which come under general compact are, the agreed ratio 
of wages, and certain fixed principles of contract, with ample 
and equitable provisos of settlement in case of difference. But 
especial circumstances attendant upon particular collieries, 
must be left to the adjustment of the owners and workmen of 
such individual colliery. 

Fregmt State^ a/nd Future ProspecU. 

With regard to the prospects of the trade, they are, indeed, 
gloomy and dispiriting to collieries ordinarily circumstanced, 
inasmuch, as the quantum of vend, under the reduced prices, 
will not yield a profit. 

There was a time, (only a few years ago,) when an opinion 
very generally prevailed, that relief would be afforded to the 
trade by an advance of the price of best coals, which would not 
only have realized to them a positive gain of 4s. per chaldron, 
but would also have proportionately benefited all other coals, by 
diminishing freighting, and by tending to realize the otherwise 
nominal prices; and, although this policy was advocated by many 
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experienoed persons, it was suooessfuUy resisted by the owners 
of the prime collieries, who alleged, that by so rendering the 
trade beneficial, it would induce a still greater influx of adven- 
turers. How far the result of such immense sacrifices has verified 
the policy, may be questioned, under the fact of the continued 
increase of new collieries, and the adherence of others to their 
station, notwithatanding successive and increasing losses. It is 
said to be now too late to adopt any such measures. There- 
fore, the only alternatives lie in a continuance of the said un- 
profitable regulation, or to have recourse to an open trade ; the 
results of which certainly would produce great temporary dis- 
tress. 

I am sorry to be unable to record the progressive details 
of the trade during the last eight years ; but the follow- 
ing statement of the proportionate decrease of actual vend to 
the assumed basis, will sufficiently attest the growing difficul- 
ties which have occurred : — ^ 





Actual Vend per Cent, 
upon the oasis. 




Actual Vend per Cent, 
upon the Basis. * 


1835 - 


- 72-6 




1840 - 


- 56-7 


1836 - 


- 75-2 




1841 - 


- 61-4 


1837 - 


- 80- 




1842 - 


- 49-2 


1838 - 


- 68-1 




1843 - 


- 44- 


1839 - 


- 65-2 









By the above table it will be seen how alarmingly the 
ratio of actual vend has been gradually diminishing, and is 
still further threatened by the introduction of twenty addi- 
tional coUieries. Although the succession of unproductive 
trade has brought some collieries to the resolution of 
retiring, yet so few are the instances, and so small are the 
numbers of these collieries, that they promise no material relief. 

The competition from various quarters of the country has 
before been referred to, and especially that of South Wales, 
abounding as it does in good steam coal, a great proportion of 
which may be worked level free. It has already become the 
object of extensive speculation, and from its natural position 
for continental depots, is enabled to rival this district in the 
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mipply <rf foreign iteam boatc, as well m a great portion ot the 
weeteni ooaets ot England. 

The etrike of the pitmen, too, has had the eflbct of again 
introducing the Scoteh coab to the Eng^h markets, from 
which thejr haiw been, dnring past years, virtually exdnded by 
the low selling prices, and the incveasod cost of transit from 
the Frith of Forth* But as the advantages of a new market 
are by this means developed, time oontraots have been entered 
into, and the ocdlieries rdieved of their lar^e stocks, to the 
great detriment of the trade of this district, both at fM-esent 
and in future prospect. 

The ramifications of railways through the coal fields of the 
Midland districts are also, as befinre remarked, prodndng a 
powerful and eflbctual competition, and are, in a great measure, 
neutralizing the benefits which we expected to derive from the 
abolition of the government duties. 

Our foreign trade has also reorived a serious dieck, by the 
imposition of the 2s. duty in 1842, which has enabled the coal 
mines of France, Prussia, and Belgium, to advance their pro- 
duce much beyond their former limits, and to meet us more 
effectually in the markets of France, Holland, and the Medi- 
terranean. 

The rate of increased produce from the French coal mines, 
will be seen by the foUowing extract from official documents : — 



Year. 


Tom. 


Year. 


Tons. 


1826 - 


- 1,491,400 


1833 - 


- 2,065,297 


1826 - 


- 1,641,000 


1834 • 


- 2,489,800 


1827 - 


- 1,691,100 


1835 - 


- 2,606,400 


1828 - 


- 1,774,100 


1836 - 


- 2,842,000 


1829 - 


- 1,862,700 


1837 - 


- 2,980,700 


1830 - 


- 1,760,400 


1838 - 


- 3,113,300 


1831 • 


- 


1839 - 


• 2,994,900 


1832 ■ 


- 1.962,905 
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Importation of oo^b into Fnuioe for a (peries of yoars, from 
the Diotionaiy of Commerce : — 





From 
England, 


Bdfaim. 


Total 
Impoilatioii 


1788 


184,773 


67,818 


£43,000 


1821 


26,516 


251,808 


602,865 


1822 


31,105 


267,777 


538,880 


1823 


23,232 


264,770 


578,587 


1824 


25,452 


394,383 


547,466 


1826 


26,684 


439,248 


630,920 


1826 


36,930 


410,608 


541,377 


1827 


47,761 


423,224 


675,886 


1828 


36,674 


470,869 


696,623 


1829 


42,840 


435,840 


320,592 


1830 


51,128 


621,560 


337,298 


1831 


35,911 


506,917 


326,401 


1832 


37,626 


489,604 


461,664 


1833 


42,677 


580,171 


606,927 


1834 


48,788 


620,008 


741,400 


1835 


70,908 


614,978 


766,866 


1836 


206,140 


794,786 




1837 


272,133 


780,429 




1838 


334,563 


601,440 


1,227,433 


1839 


340,373 






1840 


394,954 






1841 

• 


451,003 






1842 


516,976 







The above will shew the extraordlnaiy iiier^ajsed export of 
C09JA to Fnmoe, since the removal of the oversea duties in 
1834 ; but it will also show what a formidable rival we have in 
Belgium. At the aa^e time, it must be tal^en into accmmt that 
a great proportion of the Belgian coals is consumed in the in- 
terior of Frsjice, and to which the Engtish coal eould not force 
its way ; but it is in the Parisian districts, in Antwerp, Hol- 
land, Bourai, Marseilles, &c., where the real competition arises, 
mth which parts the Belgian and French collieries are con- 
nected by cheap and efficacious canals and navigable rivers ; 
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and, therefore, it cannot be for a moment doubted that any- 
export duty, imposed upon English ooal^ must have a tendency 
to diminish the powers of competition ; and seeing the general 
depression of the trade, the continuation of export duties can- 
not but be attended with great injustice and most prejudicial 
effects. 

Per Ton. 

s. d. 

In 1842, English coal could be delivered at Bouen for 29 O 

Belgian 28 

English, at Botterdam - - - 16 6 

Belgian 16 9 

English, at Marseilles - - - 23 3 

French, same price. 

The coal mines of Prussia produced — 

Tons. 

In 1832 - 1,300,000 

1836 - 1,800,000 

1837 - 2,000,000 

The value of which was about 5s. 6d. per ton. 

With respect to the progressive increase of the coal trade, 
I take leave to subjoin a few leading facts recorded in a pam- 
phlet, entitled ^' Bemarks on the Present State of the Goal 
Trade,'' and published in 1843. 

It is therein stated, that in the year 1773, there were only 
thirteen collieries on the Tyne ; that in 1800, there were up- 
wards of thirty; and in 1828, the number had increased to 
forty-one, and eighteen on the Wear; making in all, fifty- 
nine ; and their powers of working, rated at 5,887,522 tons. 

From 1828 to 1836, the aggregate capabilities of the dis- 
trict had sprung from 5,941,812 (including the Tees) to 
9,623,922 tons, being an increase of 3,682,130, or fully 62^ 
per cent. ; and from 1836 to 1843, the increase is in a similar 
ratio. 

In 1829, Mr. Buddie reckoned the number of persons en. 
gaged as miners and in the aboveground operations at 21,000; 
and, according to the late returns, they amount to 33,990. 
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In 1829, the number of ships averaging 280 tons, employed 
in the London and coasting trade, was 1,400, navigated by 
1 5,000 seamen ; and at the period of the publication of the 
pamphlet, there were engaged in the home trade 2,000 vessels, 
requiring no less than 22,000 seamen, being at the rate of four 
men to every 100 tons of coal. 

This is altogether apart from the ships and sailors employed 
in the foreign coal trade. 

Upon the 27th March, 1844, a deputation of coal-owners 
interested in the coasting and oversea trade, waited upon Sir 
Bobert Peel, in consequence of an expressed intention of tax- 
ing coals for the raising of a fund to carry on the improvements 
of London river ; when they submitted the following most im- 
portant statements relative to the present magnitude of this 
trade, viz. : — 

That the capital embarked in the different branches of the 
tmde, amounted to the enormous sum of £9,500,000, employ- 
ing upwards of 83,000 men and boys, with their various de- 
pendants; and that the maritime interest in this trade fur- 
nished, in 1841, the following proportionate employment, as 
compared with the general trade, viz. : — 

British. Foreign. 

Ships. Tonnage. Ships. Tonnage. 

Total quantity employed 4,138 719,190 2,932 285,532 
Employed in thecoaltrade 4,031 702,5 75 2,842 275,490 

^loT 16,615 90 10,042 

Thus shewing that only 197 ships, equal 26,657 tons, are 

employed in the North of England, otherwise than in the coal 

trade ; the whole consisting of 7,070 ships and 1,004,722 tons. 

That the declared value of coals, exported in 

1843, was £686,331 

The value of freights, on an average of 10s. per 

ton, on 1,845,861 tons exported, is - 922,930 

1,609,261 
Proprietors of the mine for rent - - - 30,700 



Leaving for labour and materials in working the 

coal, and for the ship-owner - - 1,578,561 

Hh 
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That on the faith of the parliamentary declarations of 1 833 and 
1836, in favour of the policy of leaving coal untaxed, fresh fields 
had been laid open, railways extended, navigation improved, 
harbours constructed, and ship-building carried on to an enor- 
mous extent. 

That the export of coals in 1833, was only 615,255 tons, 
whereas in 1842 it had increased to 1,996,566 tons ; and during 
the same period, the ships in the northern ports alone had in- 
creased from 2,364 to 7,070. 

The retrograde movement in 1842, when the 2s. per ton 
duty upon oversea coals took place, produced the following 
results : — 

1842. 1843. 

Export of round coals 1,828,069 1,347,275 480,794 Decrease. 

Ditto small coals 148,001 455,888 307,887 Increase. 

Leaving a balance in decrease for 1843, of 172,907 tons. 

In further illustration of the injurious effects of the imposition 
of coal duty, the deputation shewed that the coke, being free 
from duty, had gradually increased, as follows : — 



Years. 


Tom. 


Years. 


Tons. 


1840 


13,783 


1842 


23,434 


1841 


16,614 


1843 


42,698 



The reduced freights of the shipping, in consequence, were 
also exhibited, viz. : — 





1841. 


i843. 


To Bouen, per killog. of 25 tons 


£15 10 


£13 


Havre . . . _ 


8 10 


7 10 


Amsterdam ... 


11 


8 15 


Rotterdam . . . 


9 10 


9 



And all other freights in the like proportion. 

That the price of coals had also been reduced in proportion, 
in order the better to compete with the coals raised in foreign 
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countries ; and that the price so reduced was in many instances 
arriving at a point below the cost of raising, which would natu- 
rally bring about the abandonment of many collieries^ and throw 
out of employment great quantities of workmen, unless govern- 
ment agreed to repeal the present oversea duty, and abandoned 
the idea of taxing coal for any purpose connected with the 
improvements of the river Thames or the metropolis. 

With respect to the future prospects of the trade, or what 
course it would . be desirable to adopt to remedy the present 
difficulties, I am free to confess, that it is an exceedingly diffi- 
cult question. Nevertheless, it appears to resolve itself into 
two points, viz., a regulated, or an open trade. 

The evils of regulation heretofore, have been the limited 
quantity allowed to each colliery under the abridged trade; 
but this has been felt more severely by the long worked and 
smaller collieries, where, in many instances, the quantity has 
been so limited, and the price so depressed, that nothing but a 
losing trade could result ; and a strong feeling has prevailed, that 
their relief could only arise from a concession of the quantities 
disposed of by great and highly valued colUeries for the general 
good. This feeling has been so urgently advocated, that 
the present regulation agreement contains a clause for a 
general revision and settlement of the basis of every colliery in 
in the trade ; every individual thus satisfying himself with the 
hope, that such general review will benefit him at the expense 
of others. This is the present understanding ; but in the 
opinion of experienced persons, such period will never arrive, 
inasmuch, as the investigation would be next to endless, and 
would, in all probabiUty, create greater and more general dis- 
satisfaction than that which prevails at present. But, until 
that day shall arrive, or unless some great and unlooked-for 
market start up, the evil complained of must not only continue, 
but must increase in proportion as the new collieries come in, 
since there is no appearance of any of the old ones going out. 

The other alternative, which has been frequently discussed, 
and not unfrequently threatened, is an open trade. Some per- 
sons are of the same opinion as was expressed by Mr. T. Wood, 
before the parliamentary committee of 1836, and which was 

Hh2 
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reiterated by the writer of the pamphlet flis^ned Anti- Monopo- 
list, in 1843, viz., ^* That in the event of an open trade, the 
best coals and largest collieries would take the lead in supply- 
ing the markets, that the reduced price would be in some mea- 
sure made up by the enlarged quantities, and that, eventually, 
the smaller collieries and inferior coals would be driven out of 
the market/^ Now, although this is a very plausible argument, 
and has been entertained from time to time, by certain owners 
of best coals ; yet we do not find any one at present bold 
enough to commence the contest. The remembrance of the 
open trade of 1833 is not yet eVkced ; for a similar opinion was 
entertained upon that occasion, and circumstances were, to all 
appearance, more favourable to that view than at present. 

The Tees collieries had not then taken their place in the trade; 
and of all that vast extent of best coal country around Hetton, 
there were only the collieries of the Earl of Durham and the 
Marquis of Londonderry — Hetton and North Hetton— then 
open. The selling price of best coals, before the trade broke 
up, was 34s. 6d. per chaldron ; and certain experienced persons, 
calculating upon a similar result to that before-mentioned, laid 
their accounts for almost unlimited sales, at a reduction of 6s. 
to 8s. ; but before the contest had gone on many weeks, the 
markets became so glutted and so declining, that the ship- 
owners ceased to buy the coals at any price. The freighting 
system was necessarily resorted to ; and the result was, a de- 
pression actually below the produce price, even of the very best 
coals ; during which, scarcely a single colliery was caused to 
retire from the trade, and the regulation of 1834 was resumed, 
at the instance of the first-rate collieries. 

Without, therefore, assuming much prescience, the question 
may justly be asked, whether the first class collieries would 
now start under an open trade, with greater or less odds in 
their favour than they did in 1833 i A great number of collie- 
ries, it is seen, are established upon the public railways, from 
which they would obtain a reduction of charges ; and as many 
of them consist of small and new establishments, they would be 
laid in during the heat of the conflict, and the owners would 
watch the first favourable opportunity for resuming their place 
in the trade. 
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Other descriptions of collieries might be driven into other 
hands by the losses under the contest ; but the new adventurers 
would, as a matter of course, enter upon reduced rents and with 
smaller capital, and would, consequently, become more powerful 
competitors than the retired parties. 

A third set of collieries, bemg those greatly exhausted in 
the good seams, or heavily burthened with unavoidable expenses, 
might indeed become ^^ hors de cambaf altogether ; but if ex- 
perience have any weight, that number would be so immaterial, 
that they could not yield any perceptible relief to the trade. 

Under this supposed state of things, the best coals would, 
to say the least of it, have a profitless trade, which would as 
ill suit many of the proprietors as it would do those of the 
smaller collieries ; for the capital or purchase of such collieries 
would be in proportion to their prospects. In Hetton col- 
liery, for instance, the shares have been bought and sold many 
a time over, at the rate of upwards of £500,000 ; therefore, to 
have a property of that sort unproductive, whilst the mine is 
exhausting, is an idea of not the most comfortable descrip- 
tion. 

With these remarks, therefore, I will take leave of the sub- 
ject, merely observing, that the unanimous voice of the whole 
trade seems to declare that a regulation is the only antidote 
to the most ruinous consequences ; even although that regu- 
lation may be generally characterised as unproductive in respect 
to profit. 

Conclimon, 

Notwithstanding that I have, in the preceding pages, con- 
siderably exceeded the bounds which 1 had prescribed for my 
treatise — yet I confess that I owe to the reader an apology 
for having unwillingly passed over several interesting subjects 
in a cursory manner; for it is desirable to mention, that 
several statistical records, needful for elucidation, could not be 
had recourse to — whilst others, when obtained, presented so 
many difiiculties in respect to arrangement and condensation, 
that I despaired of being enabled, in this part of my work, to 
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give satisfaction to the general reader. Should the time ever 
arrive in which government flhaU l^ialate upon this very im- 
portant subject, and, as a matter of course, provide details and 
registers for every working colliery in the kingdom; then, 
indeed, wiU future historians have an agreeable and com- 
paratively easy task ; or should this little work meet witli 
that patronage which would lead me to believe that my at- 
tempt had succeeded, I might be induced, in a future edition, 
not only to enlarge upon the subject generally, but also to ac- 
company it with an elementary work upon the winning and 
working of mines, accompanied, as it ou^t to be, with suitable 
illustrations. The nature of coal mining has, no doubt, been 
firequently the subject of abstract publications ; but I am not 
aware that any specific work has yet ^nanated from the pen 
of any practical person. This is surprising, considering the 
great national interest that coal mining possesses in this king- 
dom. 
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ADDENDA. 



As a practical example of the difficulties which are experienced 
in the winning of the deep collieries of this district, especially 
where the sand lying at the bottom of the magnesian limestone 
is intimately mixed with water, I beg to insert a few of the 
particulars of the winning of Dawdon, or, more properly speak- 
ing, Murton Colliery, under the management of my friend, 
Mr. Edward Potter. 

The South Hetton Company (Col. Braddyll and Partners), 
having considerably increased their tract of coal under lease, 
decided on the propriety of also increasing their powers of 
working. A scite for a new winning was fixed upon by Mr. 
E. Potter, the company's viewer, and the necessary borings 
commenced, to ascertain the thickness of the sand underlying 
the magnesian limestone. This having been accomplished, the 
ground was broken fo( the first shaft, on the 19th February, 
1838. Two months afterwards, another shaft was begun and 
carried forward simultaneously — both pits being 14 feet in 
diameter. 

The upper stratification consisted of — 



Fa. 


Ft. 


In. 


Soil, gravel, and strong blue olay - - 7 


4 


9 


Soft marl, mixed with beds of craggy 






limestone - - - - - 48 


4 


9 


Strong brown limestone - - - 19 








Blue metal (soft) . - - . o 


2 


6 


Quicksand ------ 6 


4 


6 



Total - - 81 4 6 
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Little or no water was met with till the pits reached the 
depth of 32 fathoms, after which the quantity gradually in- 
creased, until the sand-feeders were encountered, which were 
successively tubbed off whenever favourable foundations were 
met with; so that, previous to tfie sand being tapped, the 
shafts were freed from water. On the 26th June, 1839, the 
sand-feeders burst away from the bottom of the shaft, throwing 
up, with gigantic force, four feet of strong limestone which in- 
tervened between the bottom of the shaft and the top of the 
sand. With such violence did this eruption take place, that be- 
fore the capstans could heave the pumps up from the bottom, 
they were all choked, and upwards of ten feet of sand deposited 
in the pit. 

The difficulties of this gigantic and critical undertaking now 
commenced in earnest. The engine power placed on the shaft, 
which first pierced the sand, not being able to make any im- 
pression upon the water, several large boreholes were made 
through the bottom of the other shaft, (then close upon the 
sand,) so that the united engine power might be applied. This 
being accomplished, every nerve was strained to make the ap- 
plication most effective — 4,678 gallons per minute were drawn 
to bank for some time, without making any sensible impression 
upon the feeders, and which thus effectually prevented the 
fiirther progress of sinking. 

This difficult and unpromising state of things would have 
allayed the ardour of less adventurous speculators ; but the 
company were determined that the prize should not be lost to 
them without a struggle, notwithstanding the warnings and 
condolence of many sage persons in the trade. 

Another shaft of greater diameter than any hitherto sunk 
was commenced, furnished with an unprecedented force of 
engine power, as applied to one shaft. This new pit was 
urged forward with every dispatch, and in six months reached 
the depth of 73 fathoms, being completed with walling, metal 
tubbing, brattice, pumps, cisterns, &;c. Two pumping engines, 
and two winding engines, constructed also to pump, were like- 
wise erected upon this shaft, and were set to work simultane- 
ously with the sinking. The total amount of engine power 
thus brought into action was as follows, viz. : — 



J 
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Horse Power. 



3 Pumping engines of 360 horse-power each = 1050 
2 Winding engines also employed in pump- 
ing, of 130 each - - - -=260 

1 Winding engine, Ditto - - 100 

2 Winding engines for drawing stones, of 

25 horse-power each - - - - = 50 
1 Winding engine. Ditto - - 18 



Total - - 1478 

To maintain this enormous engine power, 34 boilers were 
required, and also 27 columns of pumps, viz. : — 

18 columns of 19^ inches diameter. 
9 columns of 1 6 inches diameter. 

Total 27 

When the necessary preparations were completed, the sand 
was broached in the last-mentioned pit, and the operation of 
sinking the whole of the shafts through it commenced with. 
The sand, although tolerably firm when dry, was found to be so 
disintegrated by the action of the water, that it was necessary 
to suspend the men whilst working in it. The scouring effect 
of this mixture of sand and water upon the buckets of the 
pumps, as well as upon the working barrels, was found to be a 
serious impediment to the progress of the work, the buckets 
being frequently '^ worn off^' at the end. of from two to four 
hours. The engines at this time drew 10,000 gallons per 
minute. Every expedient which the ingenuity of the persons 
in charge of this difficult work could devise, was put in requi- 
sition. Fortune at length crowned their exertions, by the suc- 
cessful completion of all the shafts through this formidable 
quicksand. 

The whole of the feeders of water were effectually stopped 
back by metal tubbing, of from | of an inch to 1 ^ inch in thick 
ness, and the shafts rendered perfectly dry. 

I 1 
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The two original pits were then sunk to the several seams 
of coal usually found in the district, and which in this locality 
consist of 23 beds, Bve <^ which are found to be of a workable 
thickness. 

The Hutton seam, lying at the depth of 248 fathoms from 
the surface, was sunk to on the 15th April, 1843. 

The thickness of the three principal seams of coal recognized 
in the Wear district, were found here as follows, viz. : — 

Ft. In. 

The Main coal - - - - 6 2 

The Low Main coal - - - 4 7 

The Hutton seam - - - 5 
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Mines, number of, 166. 

Mines, mode of working, 196. 

Miners killed, 94. 

Mold district, 137. 

Monkwearmouth colliery, 202. 

Monopoly, 13, 21, 43, 84. 

Mons district, 160, 171. 

Mons, duration of^ 196, 197* 

Mostyn colliery, 135, 137. 

Mueselers lamp, 176. 

Murdock ^as lights, 51. 

Murton wmning, 239. 

Newcastle coal field, 77i 1 12. 

Newcastle stormed, 16. 

Newcomen's engine, 40. 

Newton colliery, 127. 

Night office, 29. 

Nip out, 132. 

Northern coal field, 1, 4. 

Norwood colliery, 40. 

Open trade, 69, 71, 85, 91, 93, 236. 

Ore, iron, 145. 

Orrell coal, 129. 

Outlet, Belgian coal field, 166. 

Oxclose colliery, 40. 

Pamphlet, coal trade, 1843, 232. 

Parrottcoal, 118, 123. 

Parliamentary enquiry, 1800, 68. 

Parliamentary enquiry, 1829, 71. 

Parliamentary enquiry, 1830, 78. 

Parliamentary enquiry, 1836, 84. 

Parliamentary enquiry, 1840, 103. 



Parliamentary legislation, 210, 221, 

222 224. 
Patent fuel, 14, 15, 35, 52. 
Patterson, William, 58. 
Peculiarities in coal mines, 111. 
Pendleton colUery, 129. 
People employed, 15, 29, 62, 66, 75, 

168, 170, 171,189, 227, 233. 
Percy Main colliery, 47. 
Petty, Sir William, 19. 
Philips's, Professor, theory, 193. 
Pillars left, 50, 100. 
Pillars working, 27, 49, 57. 
Pits, number and produce of, 168, 170, 

173. 
Pitmen's union, 33. 
Pitmen's wages, 69. 
Pitmen, strikes of, 30, 34, 224, 230. 
Planes, inclined, 52. 
PlMik tubbing, 46. 
Population of London, 74. 
Potts, Thomas, murdered, 153. 
Powers of working, 87. 
Poyndon colliery, 130. 
Present state and prospects, 212, 228. 
Pressure of steam, 46. 
Preston Grange colliery, 47. 
Price of coals.— See Coals, price of. 
Price of coals, ancient, 21, 65. 
Price, Joseph, 51. 
Produit colliery, 186, 188. 
Profits of collieries, 227. 
Profits of coal trade, 19, 66, 67,71, 82, 

90. 
Produce per acre, 64, 100, 138. 
Prussia, mining statistics, 162, 231. 
Pumps, wooden, 42, 
Pumps, cast iron, 46. 
Pumps, chain, 40, 42. 
Pumps, air, 179. 

Railways, public, 54, 55, 84, 87, 90. 
Radcliflfe colliery, 202. 
Ravensworth colliery, 18. 
Registration of plans, 101. 
Regulations, 23, 45, 68, 69, 71, 83, 

85,91. 
Reid, D. B., Dr., 222. 
Remarks on South Shields Report, 99. 
Report, 8hield8 committee, 93. 
Report, commissioners', 107, 109. 
Richmond shilling, 88. 
Roads, height of, 107, 187. 
Roberts, W. P., solicitor, 225. 
Rope, flat 51. 
Rope, wire, 61. 
Royalty rents, 163, 169. 
Rushes colliery, 155. 
Ryan, James, 32, 33, 98, 101, 224. 
Sankey Brook colliery, 130. 
Safety lamp. Dr. Clanny, 58. 
Safety lamp. Sir H. Davy, 30, 31. 
Safety lamp, Stephenson, 59. 
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Safety lamp) Mueseler, 1 76. 

Safety lamp, management of, 100, 109. 

Salt water, 16, 60, 115, 139. 

Sand deposits, 114. 

Scotland, supply from, 89. 

Scotland, price of coals, 205. 

Scottish coal fields, 1 17. 

Seams, section of, 5, 8, 9, 10. 

Seaham Harbonr, 203. 

Seamen employed, 232. 

Seamen's wages, 25. 

Seat of coal trade, 20, 27. 

Seamen, impressment of, 25. 

Sebergham colliery, 133, 

Sedgewick Professor, 2. 

Shalts, proportionate size of, 101. 

Shields, South, committee, 93, 224. 

Sheffield district, 127. 

Shipping, state of, 66, 67. 

Shipping interest, 204, 20."^, 206. 

Shipping employed, 14, 21, 23, 25, 33, 

75,233. 
Shipping companies, 204. 
Sixty feet seam, 125. 
Skreening of coals. 25, 42, 71 • 
Slevardhar colliery tub, 47. 
Small coal duty, 74. 
Smeaton, water wheels, 45. 
Smeaton, engine calculations, 23. 
Smith. Edward, 48. 
Smith, Brook, 100, 138. 
Societies, in case of accidents, 1 99. 
Somersetshire coal field, 193. 
Specific gravities of coal, 79, 118. 
Spedding, Mr., 23, 44. 
Splint coal, 118, 123. 
St. Bee's colliery, 132. 
St. Lawrence colliery, 60, water, 1 16. 
St. Anthony's colliery, 46. 
Staffordshire, South, coal field, 100, 138. 
Staiths, coal, 20. 
Stanhope and Tyne railway, 55. 
Steam engine, first, 22, 40. 
Steam engine, large, 1 60. 
Steam, ventilation by, 57, 98, 101. 
Steam coal, 36. 

Steel mills, Hebbum, 23, 57, 96. 
Stephenson, George, 54, 59^ 98, 222. 
Stockton and Darlington railway, 54. 

90. 
Stoppings, 48. 
Stockport district, 130. 
Strikes of pitmen, 30, 34, 224. 
Strata, Westgarth Forster's, 8. 
Subdivision of air, 48. 
Sufferers from accidents, 197, 199. 
Sulphur water, 1 16. 
Sunderland Society, 57. 
Sunderland incorporated, 15, 17. 
Sunderland vend, 22, 25. 
Sntton colliery, 129. 
Tanfield arch built, 23. 



Tanfield moor colliery won, 23. 

Taylor, Hugh, 77- 

Tar, coal, invented, 25. 

Talacre colliery, 137. 

Tees collieries, 34, 62, 215. 

Tees vend, 54, 86. 

Tees, people employed, 227. 

Temperature of mines, 48, 49, 56^ 1 08, 

181. 
Ten yard coal, 100. 
Tennant, Christopher, 203. 
Tennant, E., M. P., 164. 
Thickness of coal beds, 4. 
Thirty feet seam, 100. 
Thomas, William, 222. 
Thompson, Benjamin. 56. 
Tighe, Mr., 143. 
Towing by steam, 51. 
Trade, extent of, 25, 215. 
Trade, depression of, 26, 220. 
Tubs, chaldron, 55. 
Tubs, pit, 61. 

Tubbing, wooden, 46, 191. 
Tubbing, cast iron, 47. ■ 
Tyne collieries, 37, 79, 214. 
Tyne, people employed, 227. 
Tyne, seat of trade, 20, 27. 
Tyne vend, 23. 28. 
Underground engine, 60; 
Union, pitmen's, 33. 
Urpeth colliery, inclined planes, 52. 
Valuation of coal property, 208. 
Valenciennes coai field, 192. 
V bob, first, 46. 
Velocity, measurer, 9S. 
Vend, Tyne, 14, 18, 23, 28, 63, 69, 70, 

72, 76, 85. 
Vend, Wear, 26, 28, 63, 69, 70, 76, 80, 

85. 
Vend, Tees, 86. 
Vend, decrease of, 228. 
Vend, Blyth, &c., 70, H5. 
Vend, general, 20, 22, 25, 28, 29, 33, 

87,218,219. 
Vend, 1790 to 1799, 70. 
Vend, 1800 to 1829, 72. 
Vend, 1824 to 1828, 72. 
Vend for thirty years, 72. 
Vends, certain, in 1799, 66. 
Ventilation of mines, 42,44,56,97, K'8, 

178, 183. 
View of the trade, 202. 
Victoria colliery, 127, 128. 
Veschers, Mons. 158, 197. 
Waggon, first, 17, 18. 
Waggon wheels, iron, 19, 51. 
Waggon ways, iron, 39. 
Waggon ways, wooden, 18, 38, 39. 
Wages, 66, 147, 167, 171. 
Wales, South, supply from. 83, 89. 
Wales, North, coal field, 134. 
M^illsend colliery, 34. 
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Wains, coal, 32, 23. 

Wakefield district, 12?. 

Walker colliery, eDgine, 23, 46. 

Walker colliery, water, 116 

Wande«ford, Lord, 143. 

W ark worth Harbour, 202, 215. 

M'aste of coal, 71,84,212. 

Water wheeln, 45. 

M'^ater miueral, analysis, 115, 116. 

Wayleaves, 19, 88. 

Wear, seat of trade, 20. 

Wear, people era ployed, 227. 

Wear collieries, 26, 33, 79, 215. 

Weight, sale by, 71. 

Weights, French, table of. 158. 

Whinstones, erratic, 3. 

Whitehaven colliery, 60, 63, 131, 132, 

205. 
Whickham colliery, 12, 19. 



Winning of collieries, 239. 
Wit ton Park colliery, 54. 
Wigau district, 128. 
Willington colliery won, 25. 
Windsor, Mr., gas light, 51. 
Winlatou iron works, 19. 
Wood, Thomas, evidence, 91. 
Wolverhampton colliery. 139. 
Woodhouse, Mr., evidence, 108. 
Women in collierie:}, 43, 103, 104, 121, 

171, 187. 
Workington colliery, 102. 
Workmen, France. 162. 
Workmen, Belgium, 162, 175. 
Workmen, Prussia. 162. 
Workmen, number of England. 
Yorkshire coal, supply of, 89. 
Yorkshire coal field, 127. 
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